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GENERAL INTRODUCTION 
According to the Theory of Work Adjustment, optimal fit between an individual 
and an educational/vocational environment results when there is correspondence between 
two. sets of factors, abilities and ability requirements of the environment and preferences 
and the type of reinforcers provided by the environment (Dawis & Lofquist, 1984). 
Although TWA was developed as a model of vocational adjustment, it also is useful in 
determining the critical decisions antecedent to vocational choice, such as choosing 
educational programming (Benbow & Lubinski, 1994). In addition, TWA has proven 
useful in understanding the educational/vocational development and needs of gifted 
individuals (Lubinski, Benbow & Sanders, 1993). 
The following papers apply the concepts of TWA to varying components of the 
educational/vocational development of gifted individuals. The first paper is a review of 
the role of the school psychologist in planning educational programming and 
interventions for school-age gifted children. As school psychologists take on greater roles 
of serving the special needs of gifted students, their skills in identification of abilities and 
needs, intervention, and evaluation of individualized educational plans assist gifted 
students, parents, and educators in optimal educational planning. The suggested 
interventions are based upon the importance of creating a fit between the individual's 
ability and the ability requirement of the environment, through the use of acceleration and 
ability grouping (Kulik & Kulik, 1984; 1991; 1992). 
The second paper is a research study that examines, from adolescence through 
adulthood, the congruence of domain specific abilities and preferences with 
educational/vocational decisions and accomplishments. Using longitudinal data from the 
Study of Mathematically Precocious Youth (SMPY), the educational and vocational 
choices made over 10 years by individuals with specific patterns of mathematical and 
verbal ability at age 13 are examined. TWA guides the interpretation of the data. 
2 
A theme rumiing through both papers is the importance of accurately measuring 
and understanding both abilities and preferences when guiding and researching the 
educational/vocational development of gifted individuals. TWA provides a theoretical 
framework for conducting such work. 
Dissertation Organization 
There are two main sections that make up this dissertation. The first section is the 
article "Best Practices in Gifted Education" that was published in Best Practices in School 
Psychology - Third Edition ri995). This seaion provides an overview of the 
identification, interventions, and evaluation involved in providing appropriate educational 
programming for gifted individuals. The second seaion is a complete research study, 
entitled "Patterns of specific abilities and educational/vocational choices". This section 
explores the relationship between patterns of verbal and mathematical ability at age 13 and 
educational/vocational decisions and accomplishments from adolescence through 
adulthood. Following the articles is a general conclusion chapter which provides an 
overview and implications from both articles. 
J 
BEST PRACTICES IN GIFTED EDUCATION 
A paper published in the Best Practices in School Psychology - Third Edition (1995) 
Teresa Argo Boatman, Keith G. Davis and Camilla P. Benbow. 
OVERVIEW 
Providing educational programming that meets the academic and intellectual needs 
of gifted and talented students is a challenging task facing educators throughout the nation. 
With the increasing emphasis on serving children in the least restriaive environment and 
prereferral interventions, educators are charged with the task of serving increasingly 
heterogeneous classrooms. The changing roles of school psychologists, as evidenced by the 
focus of this volume, is moving away from its traditional roots of classification and toward 
an expanding role of problem solving in the general education classroom. School 
psychologists, more than ever before, find themselves involved with students at all points 
along the continuum of academic behaviors. Highly able students, commonly referred to 
in the school as talented and gifted or TAG students, are a traditionally underserved 
population, but may benefit greatly by the new problem solving focus in education. 
As school psychologists embrace the role of assessing and meeting the individual 
needs of students, problems may be conceptualized as discrepancies between the student's 
performance and the expectations of the educational environment (Tindal, Wesson, Deno, 
Germann, & Mirkin, 1985). This discrepancy may result from a student's performance or 
skill deficit or inappropriate demands of the environment. Frequently, the successful 
resolution of the problem requires the consideration of both student and environmental 
faaors. A fourth grade student with severe reading difficulties provides a useful 
illustration. Not only is the student deficient in the requisite skills to function in the 
fourth grade reading curriculum, but that curriculum level may be inadequate to remediate 
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those skills. This student's deficit in basic reading skills may be more effeaively 
remediated by instruction at the third- or second-grade level. 
The above example illustrates a principle that guides much of curriculum and 
teaching and is referred to by cognitive developmental psychologists as the moderate-
discrepancy hypothesis (Siegler, 1991). Simply, learning is most effectively promoted 
when the child is presented material slightly more difficult than the child's current level of 
functioning. Thus, the second- or third-grade curriculum may be the appropriate academic 
placement and permit his reading skills to remediate without being overwhelmed by the 
demands of the fourth-grade curriculum for which he is not prepared. A parallel is the 
case of a highly able student functioning significantly beyond the level of her peers. 
Rather than receiving instruction in grade level materials, which she has previously 
mastered, her needs may be more appropriately met by instruction in curriculum 
moderately beyond her current level of mastery. Herein lies the 'problem' that a problem 
solving approach addresses in gifted education - serving the needs of gifted students 
through educational placements that address their special academic needs. 
The role of gifted education in today's school should be to identify the specific 
talents and abilities of gifted students and nourish those abilities through placing students 
in appropriate curricula. The challenge to school psychologists is to advocate for the 
identification of these individual needs of gifted students and the provision of effeaive 
interventions. To aid school psychologists in their challenge, this chapter's authors 
present an approach to assessment, intervention, and evaluation that integrates the best 
practices in the field of gifted education. The primary emphasis is toward appropriately 
identifying the specific patterns of abilities of each student and then providing educational 
placement based upon the specific abilities (not the chronological age) of each student. 
The process parallels the problem solving approach used by school psychologists in 
working with developmentally challenged students, students who are usually the outliers 
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in the classroom. Gifted students are also outliers distinguished from develop mentally 
challenged students by their place at the opposite extreme of the developmental 
continuum. The school psychologist's role is similar with students at both ends of this 
continuum; only the interventions differ. 
Definition of Giftedness 
Among researchers interested in intellectual abilities, a framework that has received 
a remarkable degree of acceptance (cf. Lubinski 8c Dawis, 1992) is that cognitive abilities 
are organized around two dimensions. The first is the sophistication of the intellectual 
repertoire, or commonly referred to as general intelligence. The second dimension is the 
content of the abilities, which are divided into three distinct factors; verbal / linguistic, 
numerical / quantitative, and spatial / pictorial. Giftedness, therefore, can be identified in 
verbal, numerical, and spatial abilities. 
Considerable effort has been made to define and refine the construa of giftedness 
further. There is a general agreement within the field of gifted education that giftedness 
arises out of a mixture of advanced cognitive abilities, personality traits, and 
environmental circumstances (Tannenbaum, 1983; Feldhusen, 1986). Feldhusen (1986), for 
example, identified giftedness as a composite of four general characteristics: general 
intellectual ability, which is charaaerized by higher order cognitive processes accessed in 
problem solving; specific talents, such as verbal or mathematical ability, that may be based 
on curriculum demands; a self-concept of being competent and capable of new ideas, new 
inventions, and performances; and motivation characterized by an achievement 
orientation. 
Yet, within the school system, intellectual abilities have been more narrowly 
defined and traditionally identified via outstanding performance on national achievement 
tests, such as the Iowa Test of Basic Skills or the Iowa Test of Educational Development. 
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Gifted programs typically set an inclusionary criterion of students scoring in the top three 
to ten percent of ability on these standardized tests of achievement. General measures of 
intelligence (e.g., the Weschler Intelligence Scale for Children - DI) were used in the past 
and tended to define giftedness as two standard deviations above the mean (> 130 IQ). 
General intelligence measures, such as the WISC-EH, are not used as frequently in school 
gifted programs today, however, due to the lower cost and availability of other assessment 
alternatives, the expanded view of giftedness, and the less clear applications of such scores 
with educational programming. One of the drawbacks of the standardized tests of 
achievement and the struaure of the school system is that only two of the three content 
areas of cognitive abilities, the verbal/linguistic and numerical/quantitative, are adequately 
assessed. The spatial/piaorial content area is all but ignored within the current school 
system. 
Within the school system, it is imperative to develop an operational definition of 
giftedness. The boundaries of the operational definition provide guidelines for making 
programmatic and administrative decisions and channeling resources. This chapter's 
operational definition is based on the one used by the 20 year old Study of Mathematically 
Precocious Youth (SVIPY) research program and focuses upon the academic components 
of high ability. A child who shows exceptional ability within a specific talent area is 
identified as gifted within that area. While the authors recognize the poignant needs of 
children with talents in other areas, this chapter is restricted primarily to academic talents 
which can and should be served reasonably in the schools. Our attention is concentrated 
especially upon the quantitative reasoning and verbal reasoning abilities as those two areas 
may be objectively, reliably, and validly measured within the school setting. Additionally, 
appropriate educational interventions have been demonstrated to strongly influence future 
performance in these areas. 
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School Psychologists Role 
As school psychologists utilize effective models of systematic problem solving, they 
encounter increasing opportunities to effect change in gifted education. Through 
consultation with teachers, parents, and administrators, school psychologists assist in the 
identification and interpretation of exceptional academic talent in young people, identify 
interventions that address the needs of the gifted learner, and help evaluate the 
effectiveness of these interventions for individual students. Serving the student, often 
indirectly through consultation, the psychologist advocates the utilization of best practices 
outlined in the research. The information provided herein, coupled with the school 
psychologist's knowledge of psychometrics and problem solving, should begin to provide 
the foundation for these consultation services. 
The school psychologist as a consumer of research on gifted education will 
generally be led outside of the school psychology professional journals. This chapter's 
inclusion in this volume represents a growing trend in the field to serve all students who 
may require special curricular modifications through the problem solving approach. As 
this trend continues and school psychologists become more involved in serving this 
population, additional research on the gifted will make its way into the professional school 
psychology journals. The annotated bibliography at the end of this chapter should 
provide an excellent resource for further research in appropriate educational options. In 
addition, four journals Gifted Child Quarterly, Journal for Educating the Gifted, Gifted 
Child Today, and Roeper Review will provide current and relevant information concerning 
gifted education for school psychologists. 
BASIC CONSIDERATIONS 
Educational programming for talented and gifted children is currently driven by 
three educational models: acceleration, ability grouping, and enrichment (Feldhusen, 
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1989). Considerable research within the field of gifted education has been devoted to the 
development and implementation of these models, as well as to evaluate their effectiveness 
in serving the needs of gifted students. As the academic needs of highly able students 
become more fully understood, it becomes clear that no one form of programming 
addresses the needs of all talented and gifted students. The following section highlights the 
basic components of acceleration, ability grouping, and enrichment to provide the school 
psychologist a framework of the educational options available in the schools. 
Acceleration 
Although acceleration has been used since the one-room school house as a means to 
meet academic needs of advanced students, the true meaning of acceleration is often 
misunderstood. Some educators wrongly conclude that acceleration consists only of 
radical jumps from one grade to another. Acceleration, however, encompasses a much 
wider range of educational alternatives than just grade skipping. The goal of acceleration is 
curricular flexibility or curricular access without regard to age. Rather than subjecting a 
student to a lock-step curriculum, the curriculum can be modified for the purpose of 
meeting the individual needs of a student. Some of the accelerative educational options are 
early admittance to school, subject matter acceleration, grade skipping, entering college 
early with or without a high school diploma. International Baccalaureate, taking a course 
one or two years earlier than typical, taking college courses while still in high school, 
curriculum compacting, and AP courses. See Figure 1 for additional descriptions of these 
options, all of which are designed to provide an academic curriculum commensurate with 
individual ability and achievement levels. A definition encompassing this concept of 
acceleration was outlined by Feldhusen (1989) as "the process is really one of bringing 
gifted and talented youth up to a suitable level of instruction commensurate with their 
achievement levels and readiness so that they are properly challenged to learn new 
9 
material" (p. 8). Acceleration, therefore, provides the student the opportunity to utilize 
the standard curriculum at a pace and time that is appropriate for his/her ability level. 
Interventions used when working with gifted students are highly focused upon 
accelerative opportunities, primarily because acceleration provides both short- and long-
term benefits for academic performance. Additionally, research studies for over 60 years 
have identified acceleration as best practice for gifted students (Benbow, 1991; Benbow and 
Stanley, 1983; Feldhusen, 1989). Reviews of research on acceleration have shown that 
early entrants were at a comparable level as their classmates or had surpassed them 
(Proctor, Black, and Feldhusen, 1986) and that accelerated talented youngsters performed 
as well as talented, older pupils (Kulik & Kulik, 1984). Accelerated students also tend to 
earn high grades and win honors at the collegiate level (Swiatek & Benbow, 1992). The 
culmination of this research is that accelerative options have consistently proven to be the 
most effeaive intervention with highly talented youth. Further, accelerative options are 
economical, generally utilizing resources already available in the school. 
A commonly held myth concerning acceleration is that the social and emotional 
development of the gifted child is affected adversely by accelerative options. Contrary to 
this belief, research indicates that acceleration is not detrimental and may even have some 
positive effects on social and emotional development. At different ages in their 
development, accelerants have been shown to be well-adjusted in comparison with same 
age counterparts (Robinson & Janes, 1986), report high self-esteem and internal locus of 
control (Richardson & Benbow, 1990), and exhibit advanced social maturity (Janos and 
Robinson, 1985). In all, there is not one empirical investigation that shows harmful effects 
of acceleration on social and emotional development, with no group of talented students at 
particular risk either (Swiatek & Benbow, 1992). 
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The following educational options and score criteria were developed for junior high age students 
who have completed the ACT or SAT. The score criteria act as a guideline for educational 
planning. Additional factors such as student motivation, access to resources, and academic 
macuritv should be taken into consideration. 
SAT-Verbal 2C0 - 470 
SAT-Math 220 - 550 







Seventh-grade students scoring in this range 
may want to consider options for their 
educational plans. 
1. Enriching learning opportunities from a 
variety of areas. Develop independent 
research projects, potentially with ^ecific 
contests or competitions in mind. Students 
may attend a summer course in an area of 
interest or become involved in lecture series 
at the local science center, art museums, and 
local colleges. 
2. Early course entr'j. Consider taking 
Algebra I in seventh or eighth grade or the 
intense study of a foreign language in junior 
high or elementarv school. All course 
sequences should be continuous, without 
obvious breaks in sequencing. 
3. Access to AP and Honors courses. AP and 
Honors courses may provide the appropriate 
level of educational challenges to ®itted 
students. If AP courses are not offered in the 
local school, the option of preparing for and 
taking the AP exam is still available. 
4. Mentoring program. Scecific interests and 
abilities can oe developed with assistance 
r'rom an outstanding adult in that field. For 
e.xample. students who e.xcel in the social 
sciences may be paired with a professor 
completing research in that area. 
5. Involvement in contests and competitions. 
Group and individual contests such as 
Science Bowl, MathCounts, Physics 
Olympiad and History Day provide a 
community of peers with whom gifted 
students mav choose to interact. 
SAT-Verbal 1 430 - 800 
SAT-Math 1 520 - 800 
ACT-Enslish t 21-36 
ACT-Readms 1 23-36 




ACT-Composite 1 21-36 
Seventh- and eighth-grade students scoring in 
this higher range mav consider suggestions 1 
through 5 with the following options. 
6. Self-paced instruction. Current areas of 
strenmi in a subject can be identified and 
tested. Once areas of mastery have been 
identified, students should proceed through 
the remaining course work at the rate 
appropriate for the individual student. 
7. Attend summer academic programs. Many 
summer courses offer an opportunity/ for 
students to complete a semester or year's 
worth of academic material in a 3- or 4-week 
time span, for which they may receive credit 
in their local school. 
8. Course skipping. Students can be moved 
into courses that are appropriate for their 
level of academic abili^ and master/. For 
example, a sLxth grade mathematically gifted 
child may take pre-algebra to prepare them 
for algebra in the seventh grade. 
9. Grade skipping. This works best when it 
incorporates a natural break (i.e., skipping 
the last year of middle school by going 
directly to hi^h school). Grade skipping is 
reserved for those students who are achieving 
highly in all areas of the curriculum 
10. Course compacting. The completion of a 
course in a shorter amount of time may be 
accomplished by self-instruction or 
mentoring of the student. 
1. Early entrance to college. Consider leaving 
high scnool and attending college following 
the sophomore or junior year of high school. 
Figure 1: Curricular flexibility options for gifted students 
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Ability Grouping 
The second most effective educational intervention with gifted students is abilit}-' 
grouping. Students are grouped according to current level of mastery, ability, and/or 
achievement for the purpose of reducing the heterogeneity of the group and increasing the 
appropriateness of the instruction. Despite its utility, this intervention is frequently 
rejected as a viable educational option, often being misconstrued as conflicting with the 
special education goals of mainstreaming and least restrictive environments. These special 
education goals are important and, as illustrated throughout this volume, are directly tied 
to best practice and mandated by public law. However, the grouping eschewed by these 
goals is disability grouping - not ability grouping. Grouping students by disabilities, 
which are unrelated to their educational needs, is truly a travesty. In contrast to grouping 
by disability, ability grouping strives to identify educationally critical characteristics such 
as current level of mastery, ability, and achievement, thereby increasing the 
appropriateness of instruction for the students grouped. 
Ability grouping is commonly divided into two forms: within class and between 
class. For within class groups flexible, independently paced instruction is offered for each 
student or student assignments based on ability level for specific curriculum. An example 
of within class grouping is commonly seen in the divided reading curriculum at the 
elementary level. Between class groups may be special classes assigned by ability level, 
subject matter grouping across grade lines according to ability level, or flexible grouping 
according to performance rather than age. An example of between class ability grouping is 
the precalculus mathematics series offered at the secondary level. The grouping of these 
students is related to their mastery of the earlier components in the series. The purpose of 
ability grouping students is to provide students at a similar level of mastery, ability, 
and/or achievement educational instruction that is an optimal fit to their needs. 
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The meta-analysis research on the efficacy of ability grouping with gifted students 
has pointed to clear and consistent benefits (Kulik & Kulik, 1992; Kulik & Kulik, 1991). 
The benefits are most positive when grouping is accompanied by curriculum modification. 
Students who were grouped and then exposed to enriched or accelerative learning 
environments show moderate-to-large positive academic gains from grouping. A cross-
grade grouping or within class grouping that included curriculum matched to the group 
ability showed small positive effects in academic gains. Students who were exposed to 
multi-level grouping that included few plamied adjustments to curriculum showed little 
academic gain (Kulik & Kulik, 1992). This evidence leads us to the same conclusion as 
Feldhusen and Moon (1992), who state that, "The linkage among grouping, acceleration, 
and differentiated curriculum is an essential aspect of the instructional services that 
produces higher achievement among gifted and/or high-ability students" (p. 65). 
Opponents of grouping purport that removing high ability learners from the 
classroom will deprive the average ability students of important positive academic role 
models. Shunk (1987) found that students tend to choose role models who are at their 
same ability level. Thus, the removal of the high ability students does not affect role 
model selection and may actually provide for an increase in positive role modeling among 
like-ability students. Despite the benefits of ability grouping, it tends to be the most 
infrequently used intervention in schools. This may be due to problems of allocating the 
additional resources needed for ability grouping or simply due to the misunderstandings 
associated with this intervention. 
Enrichment 
The concept of enrichment within the school setting not only has been 
misunderstood but also is troubled by inconsistency in definition (Treffinger, Callahan, & 
Vaughn, 1991). Broadly defined, enrichment includes any activity outside the regular 
curriculum that provides a richer and more varied educational experience. A wide range 
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of educational activities, including field trips, independent research projects, artistic 
creations, science fair projects, and cultural experiences are categorized as enrichment. 
Most enrichment interventions are aimed at providing an avenue within the total school 
program to develop creative thinking skills and problem solving ability or nurture talents 
and interests in an effort to build a foundation for more developed enrichment activities 
for advanced students (Renzulli & Reis, 1985). Most enrichment activities tend to occur in 
the "resource room", where gifted students have been pulled out of the regular classroom 
for one or two hours per week. Pull-out is the most frequently used mechanism to serve 
gifted students in the United States. 
It is critical that enrichment activities are carefully planned so as to avoid their 
becoming just simply fun and games. There are numerous models and programs of 
enrichment that have been outlined (e.g., Renzulli, 1986). Renzulli and Reis's School-wide 
Enrichment Model (SEM; Renzulli & Reis, 1985) will be highlighted here to represent the 
specific components of an enrichment program because it is an extremely popular model 
in today's schools. SEM provides enrichment to a broad spectrum of students with a focus 
on providing creative productivity and integrating gifted education into the regular 
classroom. Three different types of enrichment are provided, each successively more 
challenging and integrative in nature. Type I activities provide general exploration of 
topics not available in the regular curriculum. Type EE activities provide the tools for 
further learning by promoting thinking and feeling processes as well as enhancing general 
skills in creative thinking, skill usage, and use of reference materials. Type HI activities 
provide practice in thinking, feeling, and acting like a professional and focus upon 
promoting advanced understanding of the content and process integral to the development 
of an authentic product through an in-depth investigation on a topic of choice. The SEM 
model suggests using curriculum compacting, an accelerative option through which 
teachers help students master the regular curriculum in a more economical and efficient 
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manner, to enable students to use their additional educational time for enrichment 
activities. 
Enrichment programs have been widely embraced by many school systems as the 
primary intervention to meet the needs of the gifted child. The overall results of 
Treffinger, Callahan and Vaughn's (1991) comprehensive review of the limited literature 
indicated that enrichment program students achieve as well as peers and sometimes bener 
than control groups. In addition, enrichment programs are effeaive in reaching program 
goals, parents and students have very positive attitudes toward enrichment aaivities, and 
participation in enrichment programs do not have an adverse effect on self-confidence. 
The overall conclusion of the review, however, indicated "a paucity of systematic, 
experimental research on the effeaiveness, and particularly long term effectiveness, of 
enrichment efforts" (p. 40). 
The school psychologists should remember, however, that within an individual 
school district, maximum benefit is achieved when appropriate components from each of 
the instruaional theories are integrated into an individual educational plan. 
BEST PRACTICES 
Best praaices of working with gifted children do not differ significantly from those 
used with other special needs students. A problem solving model, in which the 
identification of educational needs of the student, development of an individual 
educational plan, access to educational opportunities within the school, and evaluation of 
the effectiveness of the individual educational plan provides a conceptual approach to 
working with gifted children and educators. A combination of acceleration, ability 
grouping, and enrichment practices, in which the appropriate options for the individual 
student are integrated as necessary, provide the best intervention options. 
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An understanding of best practices in gifted education may be illustrated by 
looking retrospectively at the educational placement decisions that could have been made 
for one young man, Jeffrey, given unlimited allocation of resources, support, and access to 
curricular options. It should be noted that this example combines a large number of 
potential interventions to provide illustration of the processes of integrating acceleration, 
ability grouping and enrichment options. For each student, the configuration of 
instructional activities that provides the framework for the most appropriate individual 
educational plan will depend upon two components: a thorough evaluation of the 
individual student's current level of mastery, abilities, preferences, and motivation and a 
degree of creativity utilizing options available within the school district and community. 
Jeffrey first came to our attention as a ten year-old sixth-grade student at a local 
elementary school. When he was in the second grade, Jeffrey's school had identified him 
as gifted. Prior to beginning formal education, Jeffrey could complete mathematical 
calculations (subtraction and addition) and was interested in drawing maps that were 
proportionally correct. When we met Jeffrey, he was attending weekly astronomy 
lectures at the local university with his father and expressed interest in several other areas 
of the sciences as well as mathematics. Jeffrey enjoyed studying languages and had 
completed short, introduaory courses in Spanish and German. His test scores in all 
subjects were superior, however, his grades were only average. The teachers reported that 
Jeffrey would commonly fail to turn in assignments or turn in incomplete assignments. It 
was obvious, however, that Jeffrey was not a mediocre student. Jeffrey's parents and 
teachers, as well as Jeffrey, were seeking answers. At what level was Jeffrey functioning 
intellectually? What curriculum would best challenge his abilities.^ Where would they 
find the educational challenges that would best meet his needs.^ So began the search for 
best praaices in gifted education that would answer these and other questions. 
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Identification of Needs 
As with all problem solving approaches, the identification phase was the most 
important, as it lays the groundwork for the educational interventions that follow. 
Identifying the academic needs of the gifted and talented child is a three phase process: 
identifying abilities, assessing interests, and identifying suitable academic placement. 
Assessment of Abilities 
The annual or bi-annual nationally standardized tests, such as the Iowa Test of 
Basic Skills (ITBS) and Iowa Test of Educational Development (TTED), are good measures 
of overall level of performance within subject matter. These tests provide a mechanism of 
tracking student progress as well as serving as an initial screening tool for students who 
may be at the lower or higher end of the continuum of academic ability. Traditionally, 
students who score at or above the 97th percentile on nationally standardized tests are 
considered intellectually highly able. These tests, however, provide little information 
concerning abilities of a gifted child. Students who score ^  97th percentile on age 
appropriate standardized tests are affected by the ceiling effect of the test. That is, the test 
is not difficult enough to accurately assess the true ability level of individuals scoring in the 
upper percentiles. In addition, the results of standardized achievement tests are scores of 
broad range achievement, measuring how well the students have accomplished academic 
goals as compared to peers in a national normative sample. Tests of aptitude, especially 
out-of-level examinations, are better measures for gifted students of actual potential for 
achievement and will serve as better indicators of specific strengths and weaknesses. 
When faced with the dilemma of further defining the academic abilities of gifted 
students. Dr. Julian C. Stanley at Johns Hopkins University developed the Talent Search 
model of identification. Through the Talent Search model, students who score in the top 
3% on national standardized achievement tests (e.g., ITBS) are invited to take an out-of-
level test. In the original Talent Search, and its subsequent off-shoots, junior high students 
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are invited to take the College Board Scholastic Aptitude Test (SAT). The SAT provides a 
SAT-Verbal and SAT-Mathematics score and is designed to measure verbal and 
mathematical reasoning abilities. The SAT traditionally is a college entrance examination 
completed during the junior or senior year of high school. When completed at the junior 
high school age, however, the SAT has proved to be an especially appropriate measure of 
the specific verbal/linguistic and quantitative reasoning abilities of a gifted individual 
(Benbow 6c Wolins, in press; Benbow, 1992). Among students who are in the top 3% on 
the ITBS, the distribution of scores on the SAT range from 200 (chance) to 800 (the top 
score). The mean score for this select group of junior high age students is comparable to 
the national sample of high school students. The Talent Search model has been 
implemented across the nation and over 150,000 junior high school age students participate 
annually (VanTassel-Baska, in press). In addition to the SAT, the American College 
Testing Program (ACT) Assessment recently has been used by some talent searches. How 
useful this instrument will be in assessing the abilities of gifted students remains to be 
determined. Recently, the Talent Search model also has been implemented for fourth 
through sixth grade students through various centers for gifted students, using out-of-level 
tests originally designed for typical eighth grade students. 
Although research has shown that best practice for screening gifted students is 
through standardized tests, other methods of assessment may be necessary for traditionally 
underrepresented populations. Behavioral observation by the teacher, parents, and school 
psychologist may identify characteristics that are common to gifted students. Baldwin, 
Gear, and Locito (1978 in Baldwin, 1991) provided an extensive list of exceptional 
characteristics to look for in children who are culturally diverse, socioeconomically 
deprived, or geographically isolated. These characteristics include good memory, intuitive 
grasp of situations, understanding of compromise, tolerance for ambiguities, insight, 
inventiveness, flexibility, originality, ability to think systematically, uncluttered thinking, 
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insightfulness, special aptitudes in the arts, and skilled body movements. Inclusion of 
teacher and peer nomination also expands the scope of identification to include students 
not selected through standardized examinations. Although these behaviors and 
nominations are not objeaive measures of high academic ability, they may be used 
effectively to screen students for further and more valid assessment of abilities. 
Assessment of Interests 
Identification of interest areas has not been traditionally integrated into developing 
an educational plan for gifted students. However, at the other end of the continuum, 
interests have been a primary component of vocational rehabilitation programming. 
Extending the Theory of Work Adjustment (TWA), developed by Dawis & Lofquist 
(1984), to appropriate educational placement indicates the need to assess the personal 
preferences of gifted students. According to TWA, optimal educational and work 
environments are those in which the individual corresponds with the environment on two 
levels, satisfactoriness and satisfaction. Satisfactoriness is the correspondence between an 
individual's abilities and the ability requirements of the environment. Satisfaaion is the 
correspondence between an individual's preferences and the types of reinforcers provided 
by an occupational or educational track. The extent to which satisfactoriness and 
satisfaaion are achieved determines the eventual educational choice, degree of 
commitment to this choice, and the eventuality of whether talents have the opportunity to 
be brought to fruition (Benbow & Lubinski, in press). Therefore, the identification of the 
individual's preferences in addition to his ability level may be an important consideration 
in academic placement decisions. 
ff 
Assessing areas of interest may be a formal or informal process. Formally, there 
are several tools available to most school guidance counselors. The student may complete 
a career planning session, which involves assessment instruments such as the Strong 
Vocational Interest Blank, the DISCOVER computer program, or other nationally 
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recognized career guidance systems. These systems provide information concerning the 
degree to which the individual's interests and traits match the interest patterns of a 
particular occupation or college major. Informal interviews, where additional information 
concerning pastimes, hobbies, and individual pursuits may be gathered, provide further 
clues to specific interest areas. Interest and preference data may then be used to identify 
projeas in enrichment activities, the focus of mentorship experiences, or as data in 
designing an educational plan. 
Assessment of Curriculum 
The school psychologist's expertise in working with educators to make academic 
placement decisions may play an important role in identifying the appropriate curriculum 
for the gifted child. An assessment of the correspondence between the curriculum level 
and a student's achievement level may be completed through curriculum based 
assessments, comparison of classroom achievement and out-of-level test results, and 
diagnostic testing. Curriculum Based Measurement (CB^'I), although not typically used 
with gifted children, provides an easily understandable measure of the level of curriculum 
most appropriate for an individual student. Marston and Magnusson (1988) use the CBM 
technology of survey level assessment to determine the needs of elementary-age students. 
This procedure identifies children as two years discrepant when they test below the 16th 
percentile (i.e., one standard deviation below the mean) one grade below their current 
grade level. A similar discrepancy could be noted for the gifted student performing above 
the 84th percentile (one standard deviation above the mean) one grade above her or his 
current grade level. School psychologists well versed in CBM technology with access to 
local normative data may make good use of this method of assessment for identifying the 
appropriateness of the curriculum for individual students. 
A comparison of the performance of the student on the out-of-level testing and 
placement in the school curriculum provides important diagnostic information. A sixth 
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grade student whose mathematical reasoning is at the level of a high school senior, as 
identified by the SAT-Math, but who is in the sixth grade curriculum is not in a 
mathematics curriculum that is meeting her needs. The out-of-level test results provide 
guidance as to the possible mismatch between the child and the existing curriculum. 
Programming options generated from out-of-level testing are represented in Figure 1. 
Further assessment (see diagnostic testing following) would be warranted to effeaively 
plan for this student's curricular placement. As with all educational decisions impacting 
individual children, the school psychologist will want to collect multiple forms of 
assessment data across multiple settings and observers and establish appropriate decisions 
with convergent assessment data and professional judgment. 
Another avenue of identifying the appropriate academic curriculum for a child is to 
complete diagnostic testing within specific subjea matter. Diagnostic tests, designed by 
the instruaor or nationally standardized examinations, are administered at the beginning 
of each unit, quarter, or semester. These tests are designed to assess student knowledge of 
specific subject matter prior to the presentation of the corresponding curriculum. High 
ability students frequently master large portions of a curriculum independently before it is 
presented formally. Using diagnostic testing, student mastery of subcomponents of the 
subject matter is identified and students are then taught only those areas of the curriculum 
which they have not mastered. The SMPY math courses have successfully used this 
Diagnostic Testing followed by Prescriptive Instruction for almost 20 years (Benbow, 
1986). 
Let us return to Jeffrey. Jeffrey scored in the 99th percentile on the Iowa Test of 
Basic Skills. To provide more information concerning Jeffrey's specific strengths and 
weaknesses, he completed the SAT. He scored 600 on the SAT-Math and 280 on the SAT-
Verbal. These scores placed him in the 89th and 8th percentiles, respeaively, in 
comparison to college-bound high school seniors. Jeffrey's mathematical reasoning ability 
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•was well above that of most college-bound high school seniors, with his verbal reasoning 
ability not as well developed as his mathematical reasoning ability. The teacher 
diagnostically tested Jeffrey and noted mastery of pre-algebraic skills in mathematics, well 
beyond the sixth grade curriculum. Criterion-referenced assessment in social studies and 
language usage indicated average performance for the sixth grade curriculum. In addition, 
Jeffrey completed an informal interest survey indicating a strong preference for scientific 
and task-oriented activities as well as blossoming interests in languages and foreign 
cultures. 
An educational team then had data - Jeffrey's level of mathematical and verbal 
reasoning ability, an informal measure of his interests and preferences, teacher 
observations, and the appropriateness of the curriculum in meeting his needs - with which 
to make educational decisions. 
Developing an Educational Plan 
Utilizing the data gathered through the identification phase, the team develops an 
educational plan for the coming school year and beyond, utilizing the various educational 
options available through the regular curriculum, accelerative options, enrichment 
activities, and resources outside the school. The educational plan provides the optimal 
educational placement based upon the skills, level of academic performance, preferences of 
the individual student, as well as the resources of the school and the community. As a side 
note, school psychologists should be aware that a large proportion of money within gifted 
programs is allocated to enrichment activities. This intervention, however, is the least cost 
effective and has surprisingly linle research support. As will be described shortly, 
curricular flexibility (acceleration) provides the optimal educational placement for gifted 
students with little need to create new curriculum or differential programming. Instead, 
curricular flexibility adapts e.xisting curriculum to meet the needs of the gifted learner. 
in  
Educarional Plan Component?; 
The development of an educational plan is an evolutionary process. An initial plan 
outlines the appropriate curricular placement, independent study, summer academic 
experiences, enrichment options, and extracurricular experiences (band, newspaper staff, 
mentoring experiences, volleyball, etc.) for the next one to six years. On a yearly basis, 
the plan is reviewed to respond to a developing individual and to integrate new 
educational opportunities, assessment results, or interests of the child. 
When considering educational opportunities for the gifted child, the accelerative 
options outlined in Figure 1 have been shown to be effective (Benbow, 1991). 
Acceleration, or curricular flexibility, involves utilizing the existing curriculum in the 
school system or local community college and placing the child at the curriculum level 
that is consistent with her current level of functioning. This opens the curriculum 
designed for older students to younger, highly able students. Frequently, curricular 
flexibility options may be utilized by the school system and the child without incurring 
additional costs and with minimal time commitment from classroom teachers. One of the 
most effective curricular flexibility options is subject matter acceleration, wherein students 
are placed into courses based upon ability level, regardless of age. For example, a 
mathematically able seventh grade student is identified as possessing the prerequisite skills 
for the advanced mathematics curriculum. The school places her in the ninth grade 
algebra course. Her academic needs are met without developing a new curriculum and 
with the added benefit of providing her with peers at her intellectual ability level. Subject 
matter acceleration has been used successfully at all ages and grade levels to provide 
challenging curriculum for academically able students. 
Subject matter acceleration is also accomplished through compacting the 
curriculum (i.e., completing two years of a course in one year). For courses using 
diagnostic pretesting, the curriculum may be compacted by completing only those 
components not already mastered. Fast-paced summer academic courses provide students 
an opportunity outside of their school to complete up to a full year of a high school course 
during an intensive three week program. Local colleges and universities are increasingly 
opening their doors to high school students to complete courses in specific subject areas. 
This option has the added benefit of students accruing college credits prior to attending 
college as a full-time student. 
Other curricular flexibility options to consider include condensing grades 9 though 
12 into a three year time span or allowing the student to leave high school without a 
diploma and enter college early. A number of undergraduate institutions have specific 
programs for students who leave high school after the tenth or eleventh grade. Advanced 
Placement courses provide collegiate level course work without leaving high school. AP 
courses are offered in over 30 disciplines; schools without formalized AP programs can 
offer supervised independent study arrangements using AP syllabi. Mentoring and 
internship opportunities with individuals from the community allow students to conduct 
research or explore other opportunities not available in the school curriculum. 
When developing interventions, the team should consider the importance of 
grouping students by ability. When grouping is combined with appropriate accelerative 
and enrichment opportunities, as well as changes to the curriculum to accommodate for 
ability, significant gains in academic achievement have been demonstrated (Kulik & Kulik, 
1992). Gifted students also benefit socially by having a peer group to interact with. The 
advantage of the educational team approach to gifted education is that often the team is 
able to provide guidance for a number of students, opening up the possibility that like-
ability students may be grouped together and have access to similar educational 
experiences. 
An EducatiQnal Plan 
An educational plan may include the following components: 
24 
1. Courses to be completed during each semester as well as summer educational 
experiences. 
2. Enrichment opportunities available through the school. 
3. Extracurricular activities which will supplement educational experiences. 
4. Community-based experience such as mentoring programs, local science center courses, 
and art center courses. 
5. Academic year correspondence courses from colleges and universities. 
6. Academic year courses completed at local colleges. 
As an example, examine the outcome of Jeffrey's educational plan developed during 
his sixth grade. For the remainder of the year, Jeffrey completed his sixth-grade courses in 
social studies and language arts with his classmates. His teacher designed an independent 
study course in mathematics compacting the seventh- and eighth-grade curriculum based 
upon the diagnostic testing results. Jeffrey completed the sixth-grade science curriculum 
and also worked with a mentor from the local science center to complete an independent 
project in astronomy. His parents transported him to the science center on two Saturdays 
a month for this experience. During that following summer, Jeffrey attended a language 
camp, which introduced him to Russian language and culture. He also completed Junior 
Great Books sponsored by the local library. During his seventh-grade year, Jeffrey was 
placed into Algebra I with the ninth grade students. In addition, he was placed into ninth 
grade Earth Science and Spanish I. He completed seventh grade English and Social Studies 
with his enrichment activities focused upon those courses. Additionally, he participated in 
band, chorus, chess club, basketball, and track. During the summer after his seventh grade 
year, he attended a summer academic program mastering two semesters of computer 
programming in three weeks. Future educational plans include continuing with his 
mathematics sequence through his sophomore year of high school and completing calculus 
at the local university during his junior and senior years. He will take AP History and AP 
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Literature and Composition while in high school, so is doubling up on courses in these 
areas during his freshman and sophomore year of high school. Jeffrey has considered 
compacting his high school course work into three years, but is currently undecided 
concerning that option. 
As is obvious from Jeffrey's plan, carefully selecting appropriate accelerative and 
enrichment activities based upon the data provided during the identification and 
assessment stage is critical to a manageable plan. During this phase of the interv-ention, the 
school psychologist may act as a consultant, working with the team, parents, and student 
to make effeaive educational decisions. To understand the opportunities for gifted 
students available in each state, a primary source of information is the state gifted and 
talented association as well as local associations for parents of gifted students. These 
organizations often act as clearinghouses of information concerning opportunities for 
gifted children. 
Plan Implementation 
Once the educational plan is complete, the student and educational team meet to 
organize a strategy for implementation and placement. Educators, administrators, and 
coordinators of summer programs may need to be contacted concerning the availability of 
curricular options or courses. University-based programs usually have eligibility 
requirements for summer programs and completion of college course work. Thus, parents 
or the student should inform themselves early of the appropriate tests or entrance 
requirements so that student may complete the requirements during the school year. 
Contact with administrators throughout the development of the educational plan is 
essential as it will ensure that the placement decisions and appropriate curriculum are 
available through the school or community. In some cases, the school's traditional policy 
concerning course sequence, grades for access to a course, and acceptance of outside course 
26 
work may need to be reconsidered. In these situations, the school psychologist may act as 
an advocate for gifted learners with administrators and school board members, ensuring 
that these individuals have a professional understanding of the needs and academic abilities 
of the gifted student, as well as the research supporting the effectiveness of these options. 
The school psychologist may often choose to work with the gifted and talented teacher in 
the role of liaison between the teacher and the school officials, explaining rationale behind 
the educational plan developed for the gifted child. It is critical that sufficient assessment 
data from multiple domains be collected to adequately plan the interventions and justify 
implementation. 
Evaluation of Student Progress 
Although teachers consistently and appropriately monitor student progress within 
the classroom, little research is available providing guidance in the evaluation of 
appropriate academic placement of gifted children. One difficulty in evaluating progress is 
the focus on enrichment. Enrichment programming is usually focused on increasing 
problem-solving skills and creative-thinking skills and completing appropriate projeas and 
research aaivities. Few formalized assessment instruments validly measure growth in the 
skill areas. A strategy of assessing growth, however, using both formative and summative 
procedures and focused upon academic performance may provide a system of effective 
progress monitoring for the gifted student's educational plan. 
Formative evaluations, in which the teacher and student monitor growth regularly 
throughout the school year, provides the first indication of the level of success of the 
academic placement. Gifted students are excellent candidates to use self-assessment 
strategies, where the gifted student is responsible for the identification of strengths and 
weaknesses in the process and outcome of projects as well as academic performance in 
accelerative educational placements. Diagnostic testing followed by prescriptive 
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instruction falls naturally into a formative evaluation strategy for the teacher and gifted 
student. Performance on end-of-chapter and end-of-section examinations compared with 
performance on pre-tests quantifies growth within the specific subject matter as well as 
tracks progress throughout the academic year. Finally, formative evaluations which draw 
upon teacher ratings of student's academic performance, as well as interpersonal and social 
funaioning within the classroom, provide additional data which may be used to evaluate 
appropriateness of academic placement in meeting student needs. 
Summative evaluations, which track progress from year to year, provide additional 
evidence of student growth and continued academic challenge. The same out-of-level tests 
used for identification (e.g., SAT, ACT) may be completed upon a yearly basis, providing 
evidence of continued academic growth. Additionally, performance in specific areas 
targeted for growth is one indication of success of academic placement. As a rule of 
thumb, when students are completing the SAT at the junior high school age, their scores 
increase approximately 40 points from one year to the next on the SAT-Math and SAT-
Verbal. Tracking growth with out-of-level tests is problematic for those students who 
have achieved a high score on initial testing. Again, ceiling of the test becomes 
problematic. For these students, higher level performance on out-of-level tests is an 
inappropriate expectation given the limitations of the test in measuring increased 
performance at the extremes. 
The evaluative process also is an identification process, providing the data from 
which future educational placement decisions develop. Summative evaluations, such as 
out-of-level tests, provide data concerning both the abilities and needs of the student. 
Formative evaluation data provide evidence of the motivation and behavioral responses of 
the student to the academic placement decisions made during the previous school year. 
With this data, the educational team may revise and refine the individualized educational 
plan and make recommendations for appropriate placement for the upcoming year. 
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Jeffrey's evaluative procedure was a combination of formative and summative 
strategies. Throughout his seventh grade year, Jeffrey's progress through algebra, earth 
science, and Spanish I was tracked by his teachers, who regularly conferenced with the 
TAG coordinator concerning his progress. Jeffrey's algebra teacher noted consistently 
high performance on assignments and end of the chapter tests; Jeffrey was even asked to 
study with a group of the ninth grade students for some of the examinations. Earth 
science was an academic challenge for Jeffrey; yet he willingly invested additional time 
into his homework to perform at an appropriate academic level. Moreover, he was 
consistently at the top of his seventh grade class in English and social studies and the 
teacher and self-evaluations of his enrichment activities indicated he was rapidly 
developing strong critical thinking skills and verbal and written communication skills. In 
the spring, he completed the SAT for a second time, scoring 650 SAT-Math and 360 SAT-
Verbal. He has shown adequate growth in both areas. His verbal abilities, however, have 
shown significant improvement from his previous performance. 
Special Populations 
The limited scope of this chapter precludes an in-depth disctission of special 
populations of gifted students, students who are at risk for development of 
underachievement due to the occurrence of medical, intellectual, or environmental faaors 
that complicate the development of that student's special abilities. Seeley (1993) provides 
an excellent chapter addressing the issue of gifted students who are at-risk due to factors 
such as physical or medical disabilities (e.g., blindness, deafness, cerebral palsy), learning 
disabilities, emotional disorders, delinquency, low income or culturally diverse individuals 
(this category is confounded by race and ethnicity), and school environment. 
Additionally, information concerning learning disabled gifted may be found in Silverman 
(1993). Educational planning for special populations within the gifted community. 
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however, is approached with the same strategy and emphasis on appropriate educational 
placement. The consideration of alternative testing situations, individualized curricular 
materials or instruction, and focusing on the strengths of the special student allows the 
educational plan to meet the academic needs of each student. 
The identification and inclusion of minority students within the gifted population 
has proven to be a politically sensitive task. Traditional methods of identification, such as 
academic achievement and performance on standardized tests, has resulted in an under 
representation of minority students (Richert, Alvino & McDonnell, 1982). Identification 
of gifted student through peer, teacher, and self-nomination may be an alternative 
solution. It must be noted, however, that these methods are not as psychometrically 
sound as standardized testing. Additionally, the Raven's Progressive Matrices is often 
promoted to be used in the identification of minority children. For further discussion of 
this topic, the reader may want to consult Baldwin (1991). 
SUMMARY 
School psychologists working with gifted students and their parents, teachers, and 
school administrators have the skills to ensure that this special population within the 
school is not underserved. As operationally defined in this chapter, a child who shows 
exceptional abilities within a specific talent area is identified as gifted in that area. 
Specifically, the discussion focused on the issues of serving students with identified 
academic talents and the ways school psychologists, through consultation, problem 
solving, and advocacy, can aid schools in making appropriate educational decisions 
regarding gifted learners. 
Three interventions are commonly used to facilitate the education of gifted 
students: acceleration, ability grouping, and enrichment. Of these three, acceleration will 
effectively and economically provide a means of serving students of high ability with 
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resources readily available in the school. Additionally, it served as the focus here due to its 
wide spread research support. Acceleration, which in actuality is the concept of curricular 
flexibility, meets the needs of gifted students by placing them in curriculum commensurate 
with their current level of ability. The school psychologist, through guiding the process to 
screen, identify, and assess the current level of development of the gifted learner plays a 
critical role in assisting an educational team to develop an appropriate educational plan 
resulting in a better student / curriculum match. Finally, through progress monitoring 
and program evaluation the intervention's effectiveness can be determined and 
modifications made where needed. 
These interventions used within gifted education also address an important 
component of working with gifted children, providing a peer group at the same 
intellectual and social level with whom the gifted child can interaa. This appropriate peer 
interaaion, which is focused upon peers at a similar intellectual level rather than age, 
fosters an atmosphere in which social development can proceed optimally. Although not 
directly addressed, this outcome of acceleration, ability grouping, and enrichment may 
provide another important intervention with gifted children. Therefore, using the 
framework provided, the school psychologists may begin to address both the academic and 
social needs of the gifted child with his or her school. 
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PATTERNS OF SPECIFIC ABILITIES AND EDUCATIONAL/VOCATIONAL 
CHOICES: GIFTED ADOLESCENTS INTO ADULTHOOD 
A paper to be submitted to the Journal of Vocational Behavior 
Teresa Argo Boatman 
INTRODUCTION 
Gifted individuals are thought by many to be uniquely suited to function in a wide 
variety of educational and vocational settings due to their high level of intellectual 
capabilities. Yet, all gifted individuals do not fit all work environments (Achter, Lubinski, 
& Benbow, 1996). The Theory of Work Adjustment (TWA; Dawis & Lofquist, 1984), 
which guides the empirical investigations conducted by the Study of Mathematically 
Precocious Youth (SJ^tPY), can be used to help explain this situation (Lubinski & Benbow, 
1994). According to TWA, optimal fit between an individual and an 
educational/vocational environment results when there is correspondence between two 
sets of factors, specific abilities and abihty requirements of the environment (i.e., 
satisfactoriness) and preferences and the type of reinforcers provided by an occupation or 
educational track (i.e., satisfaction). Clearly, then, no matter how talented an individual is, 
not all careers are good fits. To predia optimal fit between an individual and the work 
environment (the goal of vocational counseling), an assessment of level and pattern of 
preferences and abilities of the individual, as well as requirements and reinforcers of the 
environment, is necessary. 
The association between preferences (interests and values) and vocational choice has 
been well mapped out. Holland's Hexagonal Model, perhaps the most prominent mode! 
in the field of vocational counseling, encompasses six interest areas (Realistic, Investigative, 
Artistic, Social, Enterprising, and Conventional; Holland, 1985). Both level and overall 
pattern of interests are used to characterize individuals as well as work environments. 
Values also have been arranged into six types (Theoretical, Economic, Aesthetic, Social, 
Political & Religious) through the use of the Study of Values (SOV). The SOV, based on 
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Spranger's (1928) six types of individuals, provides a measure of the importance and 
unimportance of values in relation to each other within an individual (Allport, Vernon, & 
Lindzey, 1970; Allport & Vernon, 1931). Again, certain value profiles of individuals are 
optimal for differing vocational contexts. 
The significance of the level of cognitive abilities to vocational performance also 
has been well documented. Hunter, Schmidt, and many others (Grouse, 1979; Hunter, 
1986; Hunter & Hunter, 1984; Schmidt & Hunter, 1981; Jensen, 1993) have provided 
strong evidence of cognitive ability predicting educational attainment, job performance, 
job knowledge, occupational choice, and supervisor ratings of performance. An area not 
fully mapped, however, is how differentiated patterns of cognitive abilities influence 
vocational choices among intellectually talented individuals. This leads to many questions 
pertaining to gifted students. Are patterns of cognitive abilities related to patterns of 
interests and values.^ Does the pattern of cognitive ability influence educational and 
vocational decisions.^ Are educational and vocational choices consistent with patterns of 
ability? 
One well known description of the relationship of patterns of intellectual abilities 
and styles to an individual's presence in specific educational./vocational domains can be 
found in C. P. Snow's essay. The Two Cultures (1967). Snow characterized two distinct 
intellectual cultures, which were refleaive of the patterns of abilities and interests of 
individuals within the domains. The humanistic culture was comprised predominately of 
individuals with well-developed verbal abilities and a preference for social contact, while 
the scientific culture was comprised of individuals with well-developed mathematical and 
spatial abilities and preferences for theoretical ideas. These scientific and humanistic 
cultures were characterized as being at polar extremes in the overall approach to problem 
solving, education, and general orientation toward life. As purported in Snow's essay, 
contrasting vocational envirorunents may be composed of individuals with dominant 
patterns of abilities and preferences. Are individuals motivated to enter those 
environments as a result of their individual patterns of cognitive abilities and preferences.^ 
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The Study of Mathematically Precocious Youth (SMPY), a 50-year longitudinal 
study of intellectually able individuals (Lubinski & Benbow, 1994), provides a population 
within which these questions can be examined. This study includes both verbally and 
matehmatically talented individuals of both genders and has information on the preference 
profiles and educational/vocational choices of each of these groups. This study allows for 
closer examination of the vocational decisions made over time by a select group of 
intellectually talented individuals as well as the movement over time of intellectually 
talented individuals toward either a humanistic or scientific domain. To set the stage for 
such an analysis, it would be useful to provide more extensive information about both 
abilities and preferences, as well as the vocational development, of gifted individuals. 
These areas are addressed in the literature review that follows. 
LITERATURE REVIEW 
Educational/Vocational Choices of the Gifted Individual 
The investigation of educational/vocational choices of gifted individuals began with 
Terman (1925) and Hollingworth (1926; 1942), who were the first to systematically study 
intellectually talented individuals. The classic longitudinal study, The Genetic Studies of 
Genius (Terman, et. al., 1925, 1947, 1959), tracked the physical, intellectual, educational, 
occupational, personality, and social development of 1528 gifted individuals (average IQ of 
151 at age 11) through their life span. The study still continues today. Terman and 
Oden's (1959) presentation of the mid-life data from the Termites, as Terman's subjeas are 
fondly referred to, provides an exceptional picture of the educational and career 
achievements of gifted individuals from the first half of the 20th century. 
Terman's study revealed that intellectually talented individuals succeed at high rates 
in academic and vocational environments. In contrast to many prevailing myths of the 
time (e. g., "early ripe, early rot"). Termites were more likely to complete a bachelors 
degree (males = 70%; females = 67%) in comparison to the general population (8%). A 
large percentage of Termites (males = 56%; fem^es = 33%) went on to obtain advanced 
degrees. Males typically pursued graduate degrees in law, physical science/engineering, 
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social sciences, biological sciences and females typically pursued graduate degrees in the 
social sciences, letters, and education. Vocationally, 86% of male Termites were in 
professional, higher business, and semi-professional careers at mid-life and had superior job 
status compared to men in the general population. Among the female Termites, 
approximately one-half were unemployed at mid-life. Unemployment, however, was 
linked to marital status; 61% of married women, 20% of divorced women, but only 8% of 
single women were unemployed. Of the employed females, 24% were school teachers or 
administrators, 20% were office workers, and 11% were on college faculties or in high 
level professions, with the remaining 45% succeeding in a variety of occupations. 
The Terman studies evidenced that individuals with a high overall level of ability 
pursued advanced educational training and achieved higher occupational status in greater 
proportions than the general population. This same pattern was revealed in a cross-
sectional assessment of gifted individuals from the second half of the 20th century. 
Nichols (1964) examined the educational majors and occupational choices of the 1956 
through 1963 National Merit Scholars, a select group of highly achieving students. 
Overall, these scholars had major and career choices in high status and professional areas. 
Nichols noted a significant decrease in science and engineering majors and an increase in 
the social sciences and humanities majors from 1956 to 1963. Interestingly, although he 
noted a 50 percent decline in scientific research and engineering careers, these fields were 
still the top choices of the National Merit Scholar males. 
Thus, in both longitudinal and cross-seaional studies, individuals with high overall 
level of cognitive ability were found to pursue advanced educational degrees and succeed at 
careers with high occupational status (Nichols, 1964; Terman & Oden, 1959). This early 
research, within talented populations, exemplified the relationship between level of 
cognitive ability and educational and vocational success. It laid the groundwork for 
further mapping of successful educational and vocational decision making among the 
intellectually talented. 
Researchers in the 1970s and 80s began to more closely examine the process of 
educational/vocational decision-making for gifted individuals. Through this research, 
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many concerns regarding the vocational development of gifted individuals were brought to 
light. Gifted individuals were described as suffering under parental and societal 
expectations for success (Fredrickson, 1979; Herr & Watanbe, 1979; Jepsen, 1979), 
experiencing work as the major means of self expression or lifestyle (Herr & Watanbe, 
1979; Post-Kramer & Perrone, 1983; Rodenstein, Pfleger & Colangelo, 1977; Sanborn, 
1979), and having difficulty due to the need to plan for long training periods and higher 
education for professional jobs (Rodenstien, et. al, 1977). All of these factors resulted in a 
high level of investment of time and resources to achieve the level of expected career 
choice (Herr & Watanbe, 1979; Sanborn, 1979). Moreover, gifted individuals were 
identified as having difficulty choosing between career options (Frederickson, 1979; 
Marshall, 1981), a problem exacerbated by finding few role models of individuals fitting 
careers around interests and abilities Qepsen, 1979). Given the educational/vocational 
achievements of the intellectually gifted identified during the first half of the 2Cth century, 
it is unclear why research in the area took a problem centered turn. The highest profile 
"problem" of this time was that gifted individuals were said to be multipotential. 
Multipotentiality and the Arguments Against 
Multipotentiality has been described as posessing a wide variety of interests and the 
intellectual ability needed to succeed in a number of competencies. Gifted individuals 
were identified as multipotential through earning high, undifferentiated scores on 
standardized measures of mterests and ability (Frederickson, 1979; Kerr, 1981; Sanborn, 
1979). Studies examining interests of gifted individuals, often with loose criteria for 
identifj'-ing level of intellectual ability, found that more able individuals had high, flat 
interest profiles (French, 1958; Kerr, 1981). These results were paired with anecdotal 
evidence in which gifted individuals self-identified as having a wide variety of interests that 
were of equal intensities in several areas (Emmett & Minor, 1993; Sanborn, 1979). 
Multipotentiality became a pervasive theme in the vocational counseling literature for 
intellectually talented individuals. 
Earlier research from SMPY, however, had identified distinct interest and value 
patterns, with higher intensity of interests in the investigative and artistic domains on the 
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Vocational Preference Inventory and theoretical values on the Study of Values (SOV; Fox 
& Denham, 1974). Additionally, Fox (1978), in examining the interest profiles of gifted 
seventh grade students on the Strong Campbell Interest Inventory (SCH), found higher 
interest scores than the normative ninth grade sample in only five areas: science, 
mathematics, medical science, writing, and public speaking. The other 18 basic interest 
scales were not significantly different from the normative group. These results do not 
support a high, flat interest profile for the gifted group. Unfortunately, these data, 
although available, were not fully assimilated into the literature on multipotentiality at the 
time, leading to some erroneous conclusions (Achter, et. al, 1996; Achter, Lubinski, & 
Benbow, 1997). 
In the ability domain, high flat ability scores were reported when using grade and 
age-calibrated measures of intelligence or academic achievement (Fredrickson, 1986; 
Stanley, 1979). Gifted individuals typically score in the top centile on most subtests of 
grade-calibrated group achievement tests (e.g., Iowa Test of Basic Skills). Additionally, in 
the 1970s and before, a common identification system for giftedness was through IQ tests 
(full or partial batteries). Often a single cut off score, such as 130 on the Stanford Binet 
Intelligence Scale, was lised as placement criteria into gifted programs. The focus, 
therefore, was on the level of overall ability rather than specific cognitive abilities. In the 
early 1970s, however. Dr. Julian Stanley and the SVEPY Talent Search Model (Stanley, 
Keating, & Fox, 1974) introduced a new identification process for giftedness that focused 
on mathematical and verbal reasoning abilities. The Talent Search Model utilized out-of-
level testing as a mode of intellectual assessment. Out-of-level testing occurs when 
individuals complete a test originally designed for older or younger individuals. Through 
the SMPY Talent Search Model, seventh and eighth grade students identified as scoring in 
the top percentiles on standardized tests (e.g., ITBS), completed the College Board 
Scholastic Aptitude Test (SAT), which is designed for high school juniors and seniors. 
After SAT testing, gifted adolescents who initially clustered near the 99th percentile on 
grade-calibrated tests produce a score distribution that spans the full score range, from 2CC 
to 800 points, on the mathematical and verbal subtests of the SAT. The disbursement of 
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individuals along the continuum of abilities allows for the differentiation of able from 
exceptionally able individuals, providing a more refined measure of level of cognitive 
ability. Additionally, specific patterns of verbal and mathematical abilities emerge from 
what appears to be uniformly high general intellectual ability. Therefore, through the 
Talent Search Model, a more precise assessment of level and pattern of individual cognitive 
ability is obtained. Today, over 150,000 highly able (top 3% on grade level achievement 
tests) junior high school age students complete the SAT and ACT Assessment armually 
through national and state-wide talent searches (Cohn, 1991). 
According to empirical data, therefore, gifted individuals have a distinct pattern of 
interests and values in the areas of investigative, artistic, and academic areas, not the high-
flat preference profiles that were linked to multipotentiality. Additionally, when 
measured with an out-of-level testing process, clear patterns of mathematical and verbal 
abilities emerge from what appeared to be high general intellectual ability. 
Despite the empirical evidence to the contrary, however, gifted individuals are 
consistently mislabeled as multipotential. Additionally, multipotentiality has been 
purported to be pervasive among the gifted population (Fredrickson, 1979; Kerr, 1981; 
Silverman, 1993). Additional difficulties in career decision making, including fear of 
making a wrong career choice (Emmett & Minor, 1993; Marshall, 1981) and confusion 
about the influence of interests and abilities (Kerr & Erb, 1991; Schroer & Dorn, 1986), 
have been added to the list of problems. These and the aforementioned concerns resulted 
in vocational counselors believing that the interpretation of standardized interest and 
ability measures would offer little useful information (Kerr & Ghrist-Priebe, 1986; 
Sanborn, 1965). Instead, vocational counseling interventions concentrated on 
understanding values and needs (Frederickson, 1979; Kerr, 1981; Sanborn, 1979), career 
motivation (Schroer & Dorn, 1986) and emphasized keeping a variety of occupational 
options open through high school and college (Perrone, 1986; Rodenstien, Pfleger, & 
Colangelo, 1977). 
Our understanding of the faaors of vocational development has advanced 
tremendously since Terman's Genetic Studies of Genius. The description of gifted 
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individuals as mukipotential, however, may have hindered vocational and guidance 
counselors more than multipotentiality has hindered gifted individuals. Recent research 
highlights the importance of accurately measuring and interpreting both level and pattern 
of abilities and preferences in understanding the vocational development of the gifted 
individual. 
Recent Research on Multipotentiality 
Achter, Lubinski, and Benbow (1996) examined the prevalence of multipotentiality 
among 1,000 intellectually gifted students in SMPY. They found that only 4.8% (13 of 273 
subjects) of one cohort had flat ability-interest-value proEles when assessed using the SAT, 
Strong Campbell Interest Inventory (SCII), and Study of Values (SOV), with similar 
findings across the other three cohorts. When ability-interest profiles and ability-value 
profiles were considered, less than 20% of individuals across all of the four cohorts had 
undifferentiated panerns. The significant individual differences found between abilities, 
interests, and values among this large sample of intellectually gifted individuals provides 
strong empirical evidence that multipotentiality is not a dominant profile among the gifted 
population (Achter, et. al, 1996; 1997). 
Three details should be noted about this investigation. First, patterns of cognitive 
abilities were partially measured using the mathematical and verbal subtests of the SAT. 
The SAT has been used for 25 years with gifted students and has high utilit}-- in predicting 
academic achievement across a 10 year time span (Benbow, 1992). Second, patterns of 
cognitive ability were further defined by augmenting conventional assessment with 
measures of spatial and mechanical reasoning ability. Humphreys, Lubinski and Yao 
(1993) revealed that measuring spatial abilities was critical to predicting high level 
performance in engineering, many of the physical sciences, and some of the creative arts. 
Third, measures of both interests and values were used to identify individual preferences. 
This third detail leads to an important point. The use of well standardized 
measures of preferences for gifted adolescents has been limited not only by the myth of 
multipotentiality, but also by the lack of information as to the stability of vocational 
interests and values from adolescence into adulthood. Recently, however, empirical data 
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supporting the stability of preferences across this time span has become available. Using a 
sample of 162 gifted individuals from SMPY, the interindividual temporal stability of 
Holland's RIASEC themes, measured by the SCII over 15 years, was found to be r = .46. 
Moreover, the dominant theme of individuals at age 13 was highly likely to be a salient 
feature of the adult vocational interest profile (Lubinski, Benbow, & Ryan, 1995). Also 
recently determined was the 20-year stability in scores on the SOV, based upon research 
with SMPY participants. Again, both primary value themes (level) and rank order 
(pattern) were found to be stable. The SOV, therefore, provides a consistent measurement 
of values for gifted adolescents across time (Lubinski, Schmidt, & Benbow, in press). 
These results attest to the stability of both level and patterns of preferences from 
adolescence to adulthood for gifted individuals. 
Overall, empirical investigations clearly identify the presence of differentiated 
patterns of cognitive abilities and preferences in gifted adolescents that are stable into 
adulthood. The uniformity of these results across 25 years of SMPY participants provides 
strong evidence that a differentiated pattern of abilities and preferences, and not 
undifferentiated multipotentiality, is a dominant characterization of gifted individuals 
(Achter, et. al., 1996; 1997). In addition, standardized measures of interests and values 
appear to be stable for gifted individuals into their early adult years (Lubinski, et. al., 1995; 
Lubinski, et. al., in press). Therefore, the discarding of standardized assessment of 
preferences and cognitive ability as a source of educational/vocational information for 
gifted individuals appears to have been neither desirable nor necessary. Instead, the use of 
developmentally appropriate, well-standardized measures is likely to enhance the 
interpretation of both level and patterns of abilities and preferences for the vocational 
counseling of intellectually talented individuals. 
Cognitive Abilities and Vocational Development 
Researchers and vocational counselors make frequent use of standardized measures 
of preferences (e.g., SCII, SOV) in predicting educational and vocational choices and 
matching individuals to job environments. Vocational and guidance counselors have, 
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typically at their fingertips, volumes of books (e.g., Dictionary of Occupational Titles; U.S. 
Employment Service; Dictionary of Holland Occupational Codes, Gottfredson, Holland, 
Ogawa, 1982) that provide interest patterns of individuals from specific work 
environments. In standard vocational counseling, these patterns are matched to an 
individual's interest profile to suggest possible areas of person/work environment fit. The 
stability of interests from age 13 to age 28 (Lubinski, et. al., 1995) and values from age 13 
to 33 (Lubinski, et. al., in press) suggests that the assessment of preferences with gifced 
adolescents can be used for vocational guidance information. As this subject has been 
recently reviewed extensively, it will not be covered within this paper. Interested readers 
are directed to Achter, et. al (1996: 1997), Lubinski, et. al (1995), Lubinski, et. al. (in press). 
The influence of level and pattern of cognitive ability, however, is of central 
concern to this study. Level of general cognitive ability has been used to successfully 
predict educational attainment, vocational choices, and job performance across a wide 
variety of environments. There is comparatively little research, however, examining the 
relationship between the pattern of cognitive abilities and educational/vocational faaors 
especially among the gifted. An overview of the relationship between general cognitive 
ability and educational/vocational factors, however, provides a base from which patterns 
of abilities can be explored. First, a brief definition of intelligence/cognitive ability as it is 
used in this paper is provided. 
Intelliggnce Dgfingd 
Intelligence has been the focus of an ongoing debate as to its definition. The 
inclusiveness or exclusiveness of abilities in the definition of intelligence has ranged from 
the single g factor, which is necessary for every kind of problem solving (Spearman, 1927), 
to Guilford's 120 multifactor theory of intelligence (Guilford, 1959), to more recent 
theories of multiple intelligences (Gardner, 1983; Sternberg, 1985). Some general 
consensus has been achieved, however, in that cognitive abilities are arranged in a two-
tiered hierarchical system (for review, see Lubinski & Dawis, 1992), with the first level 
consisting of general cognitive ability, similar to Spearman's g.(Spearman, 1927), and the 
second level consisting of three major ability domains: verbal-linguistic, quantitative-
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numerical, and spatial-mechanical. General cognitive ability is representative of the 
complexity, or sophistication, of the intellectual repertoire, and is the underlying factor 
that runs through all cognitive tests (Lubinski & Dawis, 1992; Carroll, 1985, Snow & 
Lohman, 1989). Verbal, quantitative, and spatial abilities are distinct content systems 
indicative of three domains of intellectual ability or talent. It is the measurement of these 
three distinct domains that provides the pattern of individual cognitive strengths and 
weakness beyond the general ability factor. 
General Cognitive Ability and Vocational Factors 
Several strong research programs have examined general cognitive ability in 
relationship to a variety of educational/vocational factors. General academic ability 
(essentially a measure of^ has a high correlation with years of education attained (Grouse, 
1979; Gottfredson, 1986a; Jensen, 1992a, 1993), a moderate correlation with occupational 
status, and a somewhat lower correlation with earnings (Grouse, 1979). Grouse (1979) 
found that cognitive tests with breadth of coverage of topics better predict educational and 
economic success than narrow (single ability) tests. Jensen (1992b) also has reported a 
relatively strong relationship between g and reactions times and their intraindividual 
variability in elementary cognitive tasks. 
Level of general cognitive ability also predicts supervisor ratings and training 
success, work sample performance, and job performance (Hunter, 1986; Schmidt & 
Hunter, 1981, Jensen, 1992a). Across all jobs, the average criterion validity of general 
cognitive ability tests is .54 for success in training and .45 for job proficiency when i is 
statistically corrected for unreliability (Hunter & Hunter, 1984). Based upon an 
understanding of the influence of general cognitive ability through the work of Schmidt, 
Hunter and their colleagues, organizational produaivity has been maximized by using 
cognitive aptitude tests to accurately select employees for specific jobs (Schmidt & Hunter, 
1981). For additional information concerning the robust findings of Spearman's g faaor 
in educational attainment, job performance, and other work relevant abilities, see the 
special issue of Journal of Vocational Behavior (Gottfredson, 1986b). 
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Level of general cognitive ability also is related to occupational attainment and 
choice. Terman and Oden (1959) and Nichols (1964) demonstrated that intellectually 
talented individuals achieved high job prestige and advanced educational degrees. Austin 
and Hanisch (1990) examined the relationship between cognitive ability level, interest 
patterns, gender, and family socioeconomic status and the occupational attainment of 
13,248 10th grade Project Talent participants. Of the five discriminant functions vised to 
predict occupational groups after 13 years, ability level in adolescence, as measured by 
verbal and mathematical tests, was the strongest predictor of future occupational 
attainment. The second function was dominated by mechanical, spatial, and mathematical 
tests. They state: 
Ability appears to be an overriding force in determining the upper endpoint of an 
individual's choice of occupation and, as such, is important in career counseling 
and placement decisions. Vocational and counseling psychologists may have 
neglected abilities and focused more on interests than is warranted by our findings, 
(p. 83) 
There is much research to support Austin and Hanisch's viewpoint. Recent studies 
have reconfirmed that individuals gravitate toward jobs and establish tenure in those 
positions in which there is a cognitive ability - job requirement match (Wilk, Desmarias, 
& Sackett, 1995). Individuals also self-select jobs where there is a similarity between 
cognitive ability level and vocational interests of individuals who select the same job 
(Lancaster, Colarelli, King & Beehr, 1994). 
In summary, level of cognitive ability is an important factor in predicting 
occupational attainment and career choice orientation (Austin & Hanisch, 1990; Wilk, et. 
al, 1995). There also is a large research base supporting cognitive ability level as predictive 
of training and job performance (Hunter, 1986; Schmidt & Hunter 1981; Jensen, 1993) and 
educational attainment (Grouse, 1979; Gottfredson, 1986a; Jensen, 1992a). These findings 
are consistent with the work of Terman and Oden (1959), whose research gave an early 
indication of the gravitation toward professional and scientific careers and high 
educational and occupational achievement based upon membership in a highly gifted 
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group. The impact of level of ability on educational and vocational faaors can be (and has 
been) firmly integrated into the practice of vocational counseling. The next logical step is 
to explore the impact of the pattern of ability and how that should be integrated into the 
praaice of vocational counseling with gifted individuals. 
Beyond general cognitive ability 
One implication for praaitioners from the above and other research is that 
measures of general cognitive ability, not specific cognitive abilities, should be used to 
predict educational and occupational achievement (Hawk, 1986). That general intelligence 
is an important psychological factor is without argument (McNemar, 1964). General 
intelligence tests remain the best prediaor of achievement in school as well as many other 
outcomes. Do, then, specific ability tests add anything above and beyond general 
intelligence? McNemar (1964) noted two exceptions when correlating the Differential 
Aptitude Test (DAT) with school performance. The DAT Verbal Reasoning subtest was 
the single best predictor of overall achievement and the DAT Numerical Ability subtest 
was the best predictor of achievement in school mathematics. It also has been found that 
when predicting educational and occupational success with gifted individuals, spatial 
ability, as measured by the tests of spatial/mechanical reasoning ability, has proven to be 
an important predictive factor (Humphreys, et. al, 1993). The domain specific abilities of 
verbal-linguistic, quantitative-numerical and spatial-mechanical emerge as important 
factors in educational/vocational outcomes among the gifted. These three factors are an 
important support to general cognitive ability in the overall structure of intelligence 
(Lubinski & Dawis, 1992). They also may enhance our understanding of educational and 
occupational attainment and success. This possibility is especially evident in the work of 
Austin and Hanisch with the Project Talent participants. The two most important 
funaions in predicting occupational attainment were verbal/mathematical and 
spatial/mechanical/mathematical abilities. 
Humphreys, et. al. (1993) also looked at the relationship between pattern of specific 
abilities as measured in high school and membership in educational and occupational 
groups 11 years following graduation. Using participants from the Project Talent 
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database, individuals were classified as high-intelligence, high-space, or high-verbal in 
abilities. Humphreys, et. al (1993) found that educational and vocational group 
membership in adulthood was significantly related to specific patterns of abilities from 
adolescence. In comparison to the other two groups, the high space group had more than 
double the proportion of individuals in the physical science areas (including engineering, 
mathematics, and computer science) with a high proportion also in the creative arts. The 
high verbal group had almost triple the proportion of individuals in the humanities and 
social sciences. These studies provide some evidence that individuals with specific patterns 
of abilities may gravitate toward educational and vocational groups that draw upon those 
specific skills. That individuals with differences in ability patterns pursue different 
occupations has been evidenced previously (Prediger, 1987; 1989; Rossi, Bartlet, Campbell, 
Wise & McLaughlin, 1975) but not specifically with intellectually able individuals. 
Another example of the influence of domain specific abilities on 
educational/occupational outcome factors is evident in a recent study by Benbow (1992). 
Using SMPY participants, Benbow (1992) compared the academic achievements through 
high school, college, and entrance into graduate school of individuals in the top 1% of 
ability. Using the SAT-Mathematics scores at age 13, she divided the top 1% of ability into 
quartiles. Benbow then compared the group whose SAT-M scores were in the top quarter 
of the top IS'o against the group whose SAT-M scores were in the bottom quarter of the 
top 1%. For 34 out of the 37 academic achievement variables in the mathematics/science 
area, the top quartile group was significantly higher than the bottom quartile. The mean 
differences in achievement between the top and bottom quartiles approximated .65 
standard deviations. These results demonstrated the strong relationship between level of 
mathematical reasoning ability, which is a domain specific factor, at age 13 and future 
academic success in the sciences. A similar comparison of individuals who are in the top 1 
% of verbal reasoning ability is currently in progress (Davis, in progress) and will provide 
important information concerning the level of verbal ability level and academic 
achievements. 
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Patterns of Abilities and other Relevant Factors 
The relationship between the three domains of ability (verbal, mathematical, and 
spatial) and educational /vocational faaors has not been researched extensively. Much of 
the early research with patterns of ability focused on the personality characteristics 
consistent with specific abilities (Barton, Cattell, & Silverman, 1974; Ferguson, & 
Maccoby, 1966; McCarthy, 1975, 1979; Sanders, Mefferd, & Bown, 1960; Schuerger, 
Kepner & Lawler, 1979). Personality characteristics, however, are currently not used to 
guide educational and vocational choices. A limited number of studies have traced the 
relationship between patterns of abilities with faaors that are psychologically relevant to 
educational/vocational outcomes. 
Educational and Vocational Variables 
Roe (1953), in her study of eminent psychologists, biologist, anthropologists, and 
physicists, examined occupational choices as a function of intelligence. She viewed 
intelligence as arising from different personality characteristics that were consistent with 
the domains of specific abilities. Among her groups of eminent individuals across fields, 
clear tendencies for high math profile individuals to be experimental physicist and 
biologists and high verbal individuals to be theoretical physicists and anthropologists were 
found. Psychologists were balanced in math and verbal abilities, but as noted by Roe 
(1953), psychologists as a group are difficult to classify due to the wide variability in tasks 
within the psychological domain. 
Yonge and Regan (1975) identified mean differences in high school SAT scores for 
682 men in specific college senior majors, using Holland's RIASEC types to categorize 
majors. Patterns of high or low math and verbal abilities were defined by a difference of 
.20 times the standard deviation for the SAT-M and SAT-V of the total sample. Their 
results indicated that the men in investigative majors were high on both SAT-M and SAT-
V, while those in realistic and conventional majors had comparatively high SAT-M but 
low SAT-V. Men in enterprising and social majors had low SAT-M scores and artistic 
majors had high SAT-V scores and low SAT-M scores. The large difference between SAT-
M and SAT-V within specific major types, ranging from 26 points for artistic majors to a 
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98 poinc difference for realistic majors, indicates a difference in both level and shape of 
SAT profiles among individuals who chose different types of majors. 
The patterns seen in majors in college are similar to the patterns observed with 
interest measures. Turner and Hibbs (1979) separated 412 college freshman (80% of the 
entering class at Pepperdine University) into three groups, verbal > math, math > verbal, 
and verbal = math based upon a discrepancy of 80 points or more separating SAT math 
and verbal scores. Interests were meiasured with the Vocational Preference Inventory. For 
both sexes, the higher verbal group showed the most distinaive interests, displaying high 
artistic interests, and for the males, higher social interests. The verbal equal to math and 
higher math students showed little differentiation among interests. 
Randahl (1991) used a high point profile analysis to study the relationship between 
vocational personality types measured by the SCII and patterns of ability as measured by 
the General Aptitude Test Battery. The spatial group had high realistic interests, the 
verbal group had high artistic interests, and the numerical ability group had an equal 
representation among realistic, investigative, enterprising, and conventional interests. 
A recent study using the SMPY participants and patterns of abilities found that 
males and females who were higher math/lower verbal abilities tended to have stronger 
conventional interests and lower aesthetic values than males and females who were higher 
verbal/lower math (Heiss, 1995). 
In summary, the data available seem to suggest a relationship between specific 
patterns of abilities and patterns of educational/vocational outcomes and interests. High 
verbal individuals appear to have higher artistic and social interests and aesthetic values, 
while high mathematical individuals have more investigative, realistic, and conventional 
interests. High spatial ability has been the least well researched but appears to correlate 
with realistic interests. There is, therefore, some suggestion of relationships between 
patterns of specific cognitive abilities and factors that are relevant to 
educational/vocational outcomes. The Theory of Work Adjustment provides a theoretical 
base from which additional investigations of this relationship may be pursued. 
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The Theory of Work Adjustment 
The Study of Mathematically Precocious Youth is guided in the exploration of the 
educational and vocational choices of intellectually talented individuals by the Theory of 
Work Adjustment (TWA; Dawis & Lofquisc, 1984). TWA, as a representative theory 
from the trait and faaor approach, was identified as one of the four most influential 
models of vocational development over the past twenty years (Hackett, Lent, & 
Greenhaus, 1991; Osipow, 1990). Along with Holland's (1985) theory of vocational types, 
Super's (1990) developmental theory, and social learning theory (Vlitchell, Jones & 
Krumboltz, 1979), TWA has grown and expanded in response to research data as well as 
the influence of other theoretical models. Each theory, however, has maintained its 
distinctive approach to understanding career development and career decision making as 
well as directing research and praaical applications among diverse populations. 
Although each of the other three major theories identifies cognitive abilities as an 
ambient factor in the career decision making process, none outline the influence of abilities 
on vocational choice and tenure to the extent of TWA. TWA is a comprehensive model 
of the person-environment fit and the dynamics of work adjustment (Tinsley, 1993). It 
was developed as a model of vocational adjustment, but also is useful in determining 
critical decisions antecedent to vocational choice, such as choosing educational programs 
(Benbow & Lubinski, 1992; Lubinski, Benbow, & Sanders, 1993). 
TWA attempts to describe the ongoing adjustment of the individual and the work 
environment, through two levels of person-environment correspondence, satisfaaoriness 
and satisfaction. The environmental context is identified by the ability requirements of the 
environment and its capability to reinforce. The individual brings to the work 
environment a repertoire of skills and abilities and a preference for reinforcers from the 
environment. Satisfactoriness represents the correspondence between the ability 
requirements of the environment and the abilities and skills of the individual. To achieve 
high satisfactoriness, an individual's abilities must have a high degree of correspondence 
with the ability requirements of the environment. Satisfaction represents the 
correspondence between the reinforcers present in the environment and the needs of the 
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individual. To achieve high satisfaction, an individual's preferences, commonly identified 
by interests and values, must correspond with the reinforcers of the environment. The 
degree of satisfaction and satisfactoriness determines educational and career choice, degree 
of commitment to that choice, and length of time an individual will stay in that 
educational or career track. An optimal adjustment between an individual and an 
educational or work environment is one in which there is a high degree of correspondence 
between ability levels and ability demands from the environment as well as preferences of 
the individual and reinforcers from the environment. 
TWA, therefore, stresses the importance of assessing level and patterns of abilities 
and preferences concurrently when identifying the probability of an individual's 
correspondence to an educational or work environment (Lubinski & Thompson, 1986). 
Analyses by Lubinski, Benbow and Sanders (1993) indicate that the same variables 
important for choosing and maintaining a commitment to a career path also apply to 
choosing among contrasting academic tracks. The evolution from educational pursuits to 
eventual career paths might be viewed within TWA as a developmental process involving 
dynamic interaaions between the person's abilities and preferences and the environment's 
ability requirements and reward systems. 
Summary 
The historical and recent research exploring educational and vocational choices 
made by gifted individuals has laid the groundwork for beginning to map the relationship 
of the pattern of cognitive abilities with educational/vocational faaors. Individuals with a 
high level of intellectual ability gravitate toward educational and vocational fields with 
high prestige, superior job status, and the requirement of advanced educational degrees 
(Feldman, 1984; Nichols, 1964; Terman & Oden, 1959). Although considerable discussion 
of the problems impeding the successful vocational choices of gifted individual has 
occurred (Frederickson, 1979; Herr & Watanbe, 1979; Marshall, 1981; Post-Kramer & 
Perrone, 1983; Rodenstien, Pfleger, & Colangelo, 1977), relatively little research has 
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explored how information from patterns of cognitive abilities can be used to guide gifted 
individuals through the educational/vocational decision making process. Why? 
First, for several years, guidance and vocational counselors labored under the false 
impression that gifted individuals were multipotential, with high flat interest and ability 
profiles (Frederickson, 1979; Kerr, 1981). Through the use of age-calibrated measures of 
intelligence, gifted individual's domain specific strengths and weaknesses were masked. 
This high-flat ability profile was coupled with anecdotal evidence of multiple interests 
areas and indecision about career options (Emmett & Minor, 1993; Kerr, 1981; Sanborn, 
1979). Traditional vocational counseling using standardized interest and ability measures 
was put aside in favor of more value based interventions (Kerr 8c Ghrist-Priebe, 1988; Kerr 
& Erb, 1991). However, the recent identification of the differentiated pattern of abilities, 
interests, and values among gifted students ranging across a 25 year time span (Achter, et. 
al., 1996), coupled with a redirection toward past empirical research (Fox & Denham, 
1974; Fox, 1978), strongly argues against multipotentiality. 
Second, research on vocational development with the general population has 
focused upon the relationship between the level of general cognitive ability and 
educational attainment (Grouse, 1979; Gottfredson, 1986a; Jensen, 1992a), and job 
performance (Hunter, 1986; Schmidt & Hunter, 1981; Jensen, 1993). Recently, however, a 
few studies have found patterns of specific abilities to be an important component of 
occupational attainment (Austin & Hanisch, 199C; Humphreys, et. al, 1993). 
Third, many researchers have suggested that general cognitive ability, or a g factor, 
should be solely utilized to estimate educational and occupational achievement (Hawk, 
1986; Hunter, 1986). There is evidence, however, that the pattern of domain specific 
abilities can influence educational group membership (Humphreys, Lubinski & Yao, 1993) 
and level of educational achievement (Benbow, 1992), especially among the gifted 
(IvIcNemar, 1964). 
Fourth, much of the previous research on the pattern of abilities has examined 
interest and personality characteristics rather than educational and vocational factors 
among the gifted. The few studies examining educational and vocational choices do 
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indicate a relationship between pattern of specific abilities and patterns of vocational 
preferences and choices (Heiss, 1995; Randahl, 1991; Roe, 1953; Yonge & Regan, 1975). 
Overall, the re-identification of differentiated patterns of ability and preferences 
among gifted individuals (Achter, et. al., 1996; 1997) and the resurgence of attention to 
ability factors and vocational choice (Austin & Hanisch, 1990) suggests that further study 
is needed to explore the relationship between patterns of domain specific cognitive abilities 
and educational and vocational variables. The following study is an examination of the 
relationship between the pattern of mathematical and verbal abilities, measured at age 13 
by the Scholastic Aptitude Test (SAT), and educational and vocational variables measured 
at ages 13, 18, and 23. The information garnered from this research may enhance the 




The participants for this study are from the Study of Mathematically Precocious 
Youth, a planned fifty-year longitudinal study of intellectual talent (Lubinski 6c Benbow, 
1994) now located at Iowa State University. Participants in Cohorts 1, 2, 3, and 4 of the 
SlvIPY study were identified at ages 12 and 13 as scoring roughly in the top 3% of ability 
on standardized achievement tests, such as the Iowa Test of Basic Skills. The students then 
completed the College Board Scholastic Aptitude Test (SAT), a test designed for college-
bound high school juniors and seniors. The SAT is comprised of mathematical and verbal 
subtests, with possible scores ranging from 200 to 800 on each subtest. 
This study used participants in Cohorts 1, 2 and 3 from the SlVlPY longitudinal 
study. Cohort 4 was excluded due to the accessibility of only age 13 data. Information on 
participation in high school and college educational majors and classes, as well as 
educational/vocational choices in young adulthood, were available for Cohorts 1, 2 and 3. 
The specific identifying features of each cohort used in this study are outlined below. 
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Cohort 1 participants were drawn from the 1972, 1973, and 1974 Talent Searches at 
The Johns Hopkins University (JHU), where SMPY began. Students who scored, as a 7th 
or 8th grader, SAT-V > 370 or SAT-M ^  390 were included as part of Cohort 1. The 
score cutoffs represented the average SAT performance of high school females at that time. 
Cohort 1 approximates the top 1% of general intellectual ability for seventh grade students 
(Lubinski & Benbow, 1994). From the total participants in Cohort 1, 600 were selected 
for use in this study based upon accessibility of both SAT-Math and SAT-Verbal scores at 
age 13. Of the 600 participants, 369 were males and 231 were females. 
Cohort 2 participants come from the 1976, 1978, and 1979 Talent Searches at JHU. 
Students whose scores placed them among approximately the top one-third of individuals 
in the Talent Search were selected. This group approximates the top .5% in general 
intellectual ability for their age group. The sample from Cohort 2 consisted of 599 
participants, of which 418 were males and 181 were females. Criteria for inclusion was 
access to both SAT-Math and SAT-Verbal scores at age 13. 
Cohort 3 was drawn from the special 1980 - 1983 Talent Searches coordinated by 
SMPY at JHU. The students in this special search represent the top 1 in 10,000 or .01% in 
mathematical or verbal ability. They scored before age 13 SAT-V ^ 630 or SAT-M ^  
700. This is the most selective group of students in terms of ability within the study. Of 
the Cohort 3 participants, 416 participants had SAT-Math and SAT-Verbal scores at age 
13. Of the 416 panicipants, 317 were males and 99 were females. 
Measures 
This study is focused on discerning the relationship between patterns of abilities at 
age 13 and educational/vocational faaors. Within TWA, abilities, interests, and values are 
all factors in educational and vocational adjustment. Two of the most well-known 
instruments for indexing key preference dimensions were used, the 1970's versions of the 
Strong Campbell Interest Inventory (SCII; Campbell, 1977) and the Allport, Vernon, and 
Lindzey's (1970) Study of Values (SOV). 
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Strong -Campbell Interest Inventory. Each cohort completed at age 13 the most 
current version available of the SCII (Campbell, 1977). Test takers indicated their interest 
in a variety of subjects, activities, and types of people. The SCII provides a measure of 
Holland's RIASEC, an acronym for six vocational interest themes: Realistic (interests in 
working with things and gadgets, working in the outdoors, and need for structure). 
Investigative (scientific interests, especially mathematics and the physical sciences, and 
independent work). Artistic (interests in creative expression in writing and the arts and 
preference for little structure). Social (people interests and attraction to the helping 
professions), Enterprising (preference for leadership roles aimed at achieving economic 
objectives), and Conventional (preference for well-structured environments and chains of 
command, such as found in office practices, and tendency to follow rather than lead). In 
addition, the SCH provides information concerning Basic Interest Scales and Occupational 
Scales, which report consistency of interests with 23 general interest areas within the six 
RIASEC domains. SCII data are available for Cohorts 2 and 3, but not for Cohort 1. Not 
all participants in Cohort 2 and 3 had complete SCII data. Only those with complete data 
were used for SCII analyses. 
Study of Values. The SOV (Allport, Vernon, & Lindzey, 1970) is an ipsative 
inventory of values, which requires individuals to make judgments between 120 various 
value statements. The SOV yields a profile of six categories: Theoretical (concern for the 
discovery of truth and tendency to think in empirical, critical, and rational terms), 
Economic (appreciation for what is praaical or useful and tendency to judge matters in 
terms of tangible, financial implications). Aesthetic (dominant proclivities toward form 
and harmony and sensitivity to grace, beauty and symmetry). Social (altruistic and genuine 
philanthropic love of people and tendency to be kind, sympathetic, and unselfish). 
Political (interest primarily in power, influence, renown, and leadership), and Religious 
(value unity and tendency to be spiritual in orientation and relate oneself to a higher 
reality). The SOV was administered to each cohort at age 12 or 13 as part of participation 
in the SMPY Talent Search, and assessment data are available for Cohorts 1, 2, and 3. Not 
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all participants in Cohort 1, 2, and 3 had complete SOV data. Only those with complete 
data were used for SOV analyses. 
Longitudinal Follow-up of SMPY Participants. Each cohort of SMPY participants 
were followed longitudinally. They were initially assessed at age 13 with a background 
questionnaire. Follow-up surveys were then conducted at age 18 (approximately one year 
after high school graduation), at age 23 (approximately one year after completion of 
undergraduate education), and then every ten years or so thereafter. Follow-up 
questionnaires include information concerning general demographics, educational 
information and achievements, course taking in high school and college, grades in high 
school and college, major choices, occupational choices and accomplishments, 
employment history, extracurricular activities and hobbies, achievement test scores, 
attitudes and interests, and general family information. Table 1 shows the length and 
approximate dates of data collection for the questionnaires. 
Table 1: SMPY longitudinal study: Questionnaire collection dates and length 
Cohort After High After High 10 Year 10 Year 
School School Questionnaire Questionnaire 
Questionnaire Questionnaire Length Data Collection 
Length Data Collection 
1 8 p 1976-1980 24 p 1982-1984 
1972-74 
2 20 p 1982-1985 14 p 1987-1989 
1976-79 
3 15 p 1986-1992 13 p ongoing 
1980-83 
The procedure for colleaing questionnaires was similar for all cohorts. 
Participants were initially mailed the questionnaire after attempts to verify a current 
address via the telephone. All those who did not respond initially to the questionnaire 
were reminded by mail and then by telephone, if necessary, to complete the survey. 
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Those who did not respond after the telephone reminder were telephoned again, perhaps 
repeatedly. They then verbally completed the survey or subsections of the survey over the 
phone. The response rates for the questionnaires used in this study are indicated in Table 
2. 
Table 2: SN'IPY longitudinal study response rates^ 
Cohort After High School Follow-up 10 Year Follow-up 
1 (N= 2188) 93% 72% 
2 (N= 778) 80% 74% 
3 (N= 419) 78% ongoing 
Data collection tor the 20 year follow up ot Cohorts 1 and 2 (approximately age 33) is 
currently being completed as is the completion of the 10 Year Follow-up of Cohort 3. 
The educational and vocational variables that were of interest include: favorite subjects in 
high school, high school course density and grades, AP course density and course areas, 
occupational goals while in high school, undergraduate area of study, graduate area of 
study, and entry level occupational area. 
Procedure 
All SMPY participants completed the SAT at approximately age 13. Additionally, 
most participants completed a battery of assessment instruments and background 
questionnaires given by SMPY prior to completing the SAT at age 13. All subjeas in this 
study have completed at minimum the SAT during adolescence and at least one of the 
other measures of preferences or follow-up. 
Patterns of abilities Statistically significant and psychologically relevant patterns 
of abilities were identified based upon age 13 SAT mathematical and verbal scores. The 
following formula was developed to assist in identification of groups with differentiated 
patterns of mathematical and verbal abilities. 
Higher Verbal = (SAT-V +70) - SAT-M ^  70 
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Higher Math = SAT-M - (SAT-V + 70) ^ 70 
Seventy points was added to each participant's SAT-V score to adjust for scale differences 
between the SAT-V and SAT-M. The point discrepancy between SAT-M and (SAT-V + 
70) was used to discriminate between higher math and higher verbal patterns of abilities. 
Sample sizes using 70, 83, and 100 point discrepancies were evaluated. One hundred 
points is the standard deviation for the average high school population, while eighty-three 
points represents the average standard deviation on the SAT over the past 5 years of the 
Iowa Talent Search. Selecting students whose adjusted scores differed by 83 or 100 points 
would have provided groups differing in verbal and mathematical abilities by at least one 
standard deviation. Yet those point discrepancies resulted in group sizes that were too 
small. A final differentiation of 70 points was chosen. This point discrepancy provides a 
substantial and psychologically significant differentiation in abilities while still maintaining 
an adequate sample size for each group. Each participant was placed into one of three 
groups: a higher math/lower verbal group, a higher verbal/lower math group, and a 
math/verbal similar group in which adjusted verbal and math scores differ by less than 70 
points. Most analyses were completed using the math higher (I^IH) and verbal higher 
(VH) ability groups. Some analyses used the entire sample. 
Analysis C. P. Snow (1967) hypothesized that intellectual individuals are oriented 
toward either a humanistic or scientific culture based upon intellectual development and 
constellation of personal attributes. Empirical investigations of these two intellectual 
cultures have indicated that individuals with a primarily humanistic bent have stronger 
verbal abilities and a preference for social interactions, while the primarily scientific 
individual has stronger mathematical/spatial abilities and a theoretical orientation toward 
problem solving (Humphreys, et. al, 1993). It appears that the contrasting ability-
preference patterns of individuals in these two groups has led to the differing educational 
and vocational tracks. This study can be seen as an additional empirical validation of C. P. 
Snow's two cultures. 
The validation of Snow's speculation was addressed through statistical analysis of 
the relationship between patterns of mathematical and verbal abilities and preferences and 
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educational/vocational choices. Specific analyses include examination of the profiles of 
interests and values for specific ability and gender groups. Profiles were reported using 
descriptive statistics of means and standard deviations. Scores on the SCII (Hansen & 
Campbell, 1985) and SOV (Allport, et. al, 1970) for the MH and VH groups as well as the 
entire sample were calculated. T-tests were conducted where appropriate and effect sizes 
based upon Cohen's (1977) formula for calculating effea sizes (Ml - M2 / SD) are reported 
for all significant differences. According to Cohen (1977), .20 is a small effect size, .50 is a 
medium effect size, and .80 is a large effect size when based upon t-tests. Educational and 
vocational variables that were categorical in nature were explored using principally the 
sign test. The effea sizes for each ability and gender group were computed based upon 
Cohen's (1988) calculation for effect sizes for differences in proportions. The effect size h 
is an arcsine transformation of differences in proportions. For differences in proportions, 
Cohen (1988) suggests the following: small effea size h = .20; medium effect size h= .50 
and large effect size h = .80. For continuous criteria, comparison of the higher math and 
higher verbal groups were made using t-tests. Effect sizes were again computed for all 
statistically significant differences. 
RESULTS 
The proportion of students who were categorized as either Math Higher (MPi) or 
Verbal Higher (VH) for Cohorts 1 through 3 and for the total sample are presented in 
Table 3. Using a 70 point score discrepancy on SAT-Math and adjusted SAT-Verbal (70 
points added to SAT-Verbal scores to adjust for scale differences with SAT-Math), almost 
60% of the SMPY participants within this study were categorized as having significant 
differences between SAT-Math and SAT-Verbal scores. In addition to a majority of this 
gifted sample exhibiting significant individual differences in abilities, the gender differences 
between MH and VH profiles is noteworthy. Throughout all three cohorts, a much 
higher percentage of males have higher math/lower verbal ability profiles (45.3 %, 40.0 % 
and 66.6 %) than higher verbal/lower math ability profiles. For the females, a larger 
percentage have higher verbal/lower math ability profiles (26.0 %, 28.2 %, and 57.6%) 
Table 3. Percentage of SMPY participants in the math higher (MH) and verbal higher (VH) groups: Total sample and Cohorts 
1 through 3 
Math Highir Verhal Higher Math / Verbal Similar 
Proportion % Proportion % Proportion % 
Cohort 1 
Males 167/369 45.3 44/369 11.9 158/369 42.8 
Females 42/231 18.2 60/231 26.0 129/231 55.8 
Total 209/600 34.8 104/600 17.3 287/600 47.8 
Cohort 2 
Males 167/418 40.0 52/418 12.4 199/418 47.6 
Females 30/181 16.6 51/181 28.2 100/181 55.2 
Total 197/599 32.9 103/599 17.2 299/599 49.9 
Cohort 3 
Males 211/317 66.6 46/317 14.5 60/317 18.9 
Females 28/99 28.2 57/99 57.6 14/99 14.1 
Total 239/416 57.5 103/416 24.8 74/416 17.8 
Cohorts 1 - 3 
Males 545/1104 49.3 142/1104 12.9 417/1104 37.7 
Females 100/511 19.6 168/511 32.9 243/511 47.6 
Total 645/1615 39.9 310/1615 19.2 660/1615 40.9 
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than higher math/lower verbal ability profiles. There is also a larger percentage of females 
(47.6%) -who were balanced in their math/verbal abilities than males (37.7%) who were 
balanced in their abilities. The gender difference in ability profiles is most dramatically 
pronounced in Cohort 3, which is the most select group of students in SMPY. Cohort 3 
participants were selected for SMPY based upon scoring SAT-Math ^ 700 or SAT-Verbal 
^630. 
The higher percentage of males exhibiting dominance in their mathematical 
abilities, especially within more select groups, is consistent with the gender differences 
found in the gifted population (Benbow, 1988; Benbow & Stanley, 1983; Lubinski & 
Benbow, 1992; Stanley, Benbow, Brody, Dauber, & Lupowski, 1992). When the profile of 
math and verbal scores is ignored and strictly level of mathematical ability is measured, the 
following male/female ratios have been consistent across time: SAT-Math - 500, 2:1; SAT-
Math - 600, 4:1; SAT-Math-700, 13:1 (Benbow 8c Stanley, 1983). Although females have 
traditionally scored higher on select verbal measures, such as the Differential Aptitude 
Test-Spelling and the SAT-TSWE, overall there is relatively little gender difference in 
verbal ability (Hyde, 1990). It has been proposed that the increased variability of males 
results in a more equivalent ratio of males to females at the upper level of some verbal 
achievement tests (Stanley, et. al., 1992). Therefore, the overall representation of males 
and females with MH and VH profiles of ability is fairly consistent with expectations 
based upon past research. 
The following results explore the differences in interests, values, and 
educational/vocational choices for each of these math higher and verbal higher groups. 
Intgrgst and Value Patterns 
sen Interest Patterns. The Strong Campbell Interest Inventory (SCU) results for 
Cohorts 2 and 3 were examined as a merged set of data across the two available cohorts as 
well as individually within each cohort to examine consistency of results over time. Mean 
scores and standard deviations as well as effect sizes for the entire sample and the MH and 
VH groups are presented in Table 4. Effect sizes for ability are based upon differences 
between MH and VH groups and effect sizes for gender are based upon the larger sample 
Table 4. Means and standard deviations on the SCIl: Entire sample and Cohorts 2 and 3 MH and VH groups merged 
N = 














M SD M SD M SD M SD M SD M SD 
Realistic 49.36 9.5 44.71 9.0 47.87 8.9 41.40 10.2 49.52 9.4 46.37 8.4 .50 
Investigative 55.21 7.4 53.78 8.4 55.16 7.8 53.60 8.9 56.48 5.9 55.44 8.8 
Artistic 42.62 9..3 51.22 8.9 41.50 8.9 44.87 9.5 45.45 8.8 56.19 7.9 .93 .94 
Social 41.36 9.5 45.86 9.6 42.01 9.5 46.47 7.6 42.00 11.1 45.33 9.7 .47 
Enterprising 47.23 8.4 45.13 7.3 47.49 7.9 45.80 6.5 46.10 8.9 46.00 6.0 .27 
Conventional 52.03 8.5 49.28 9.1 53.16 8.0 49.33 9.6 48.55 7.9 47.19 6.1 .65 .31 
•* Ettect sizes lor ability based upon Cohort 2 and 3 ability group differences. 
Effect sizes for gender based upon entire sample gender group differences. 
o> UJ 
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of all Cohort 2 and 3 participants. The small sample size of the VH groups limits 
extensive interpretation of data. Mean scores for Cohorts 2 and 3 separately for the MH 
and VH groups are presented in Appendix Table A. The General Occupational Themes 
(GOT) on the SCII are the same as Holland's RIASEC (Realistic, Investigative, Artistic, 
Social, Enterprising, and Conventional) themes. The merged data indicates that at age 13, 
the VH group scored higher on the artistic scale (d=.93) and the MH group scored higher 
on the conventional scale (d=.65) of the SCII. Across cohorts, the GOT pattern of 
interests is repUcated in that the two highest GOT themes for the MH groups are 
conventional and investigative and investigative and artistic are the top ranked themes for 
three of the four VH groups. Regardless of ability or gender, investigative interests are 
dominant for these gifted individuals. 
Gender differences in SCII scores were examined using the entire sample of SMPY 
Cohort 2 and 3 participants who completed the SCII at age 13. There were significant 
differences in interests between males and female participants for all themes except 
investigative, which was the highest ranked interest for both males and females. Females 
exhibited more dominant artistic interests and males had more dominant interests in the 
conventional and realistic domains. 
Table 5 presents Basic Interest Scale (BIS) data for the all participants from Cohorts 
2 and 3 as well as the MH and VH groups, while results for Cohorts 2 and 3 separately can 
be found in Appendix Table B. The most noteworthy relationship between ability group 
and interests can be seen by examining the BIS Artistic categories. For all three artistic 
interest scales (Music / Dramatics, Art, and Writing), the VH group expressed a more 
consistent preference with an average effect size of .91 (sd=.09) as well as a greater 
preference for three realistic interest scales (Agriculture, Nature, Adventure) with an 
average effect size of .53 (sd=.34). Not surprisingly, the MH group showed higher 
Mathematics BIS with an effect size of .95. There were several gender differences between 
the entire sample of Cohort 2 and 3 SMPY participants. Most notably, females 
consistently expressed higher preference in the artistic and social BIS scales with an average 
effea size of .91 (sd=.28). Males expressed higher preference for the Mechanical Aaivity, 
Table 5. Basic Interest Scales means and standard deviations; Rntire sample and Cohorts 2 and 3 MH and VH groups merged 
Panicipanis 















M SD M SD M SD M SD M SD M SD 
• 
R Agriculture 45.24 8.0 46.59 8.4 43.77 7.3 46.40 8.0 47.07 8.5 47.70 7,1 ,44 
R Nature 42.81 10.8 50.34 9.1 40.61 10.7 49.27 8.6 47.10 9.6 53.85 7,1 ,90 ,76 
R Atlveniure 32.58 9.3 49.85 9.2 51.28 9.3 46.53 11.5 54.31 8.9 51.70 8.5 .24 .30 
R Military Activiiies 50.57 9.5 47.68 7.4 49.70 8.5 44.00 4.3 51.03 9.3 50,15 8.9 ,34 
R Mechanical Activities 54.15 8.6 46.99 9,5 53.17 8,6 44.47 10.9 53.66 8.2 47,44 9,9 .79 
Science 59.26 6.8 55.90 8.4 58.80 7.4 55.00 9.6 60.31 4,8 57,33 8,5 .44 
Mathematics 60.97 5.7 57.12 6.9 62.43 4.9 58.33 5.5 58.38 5,5 54,26 7,1 ,95 .61 
Medical Science 49.46 9.4 51.26 9.4 49.35 9.5 50.33 10.5 52,28 9,3 53.78 10,1 
Medical Service 48.71 7.6 52.57 9.1 48.34 7.2 53.80 8.7 50.62 8.6 53.89 10,3 .46 
A Music/Dramatics 41.83 8.7 51.99 9.5 41.22 8.7 46.13 8.1 44.45 9,6 55,85 8,9 .84 1.11 
A Art 40.97 8.8 51.34 9.1 40.21 8.4 45.73 9.2 42,52 8,4 56.56 7,8 .89 1.15 
A Writing 45.70 9.7 52.65 9.1 44.53 9.6 46.40 8.9 50,45 9,4 57,96 6,9 1,01 .74 
S Teaching 43.92 10.2 49.19 9.5 44.49 9.9 49.27 8.5 44,83 11.3 47,70 9,1 ,57 
S Social Service 40.06 7.6 45.71 9.7 40.17 7.9 45.00 8.4 40.41 9.0 46,70 9,8 .65 
S Athletics 49.23 9.6 44.01 8.7 50.25 9.1 43.20 10.4 46.97 10.0 42,33 7,5 .57 
S Domestic Arts 40.75 8.8 52.88 11.0 40.67 9.0 49.93 11.9 40,69 8.9 54.44 9.4 1.22 
S Religious Activiiies 44.01 9.4 45.26 9.1 44.42 9.3 42.60 7.3 45.55 11.2 45.11 8.0 
E Public Speaking 48.74 9.3 47.98 8.4 48.71 9.3 45.00 6.5 50.17 11,8 48.85 7,9 
E Law/Politics 48.03 9.2 46.35 9.2 47.97 9.1 43.87 8.1 48.41 11,0 47.07 8,9 
E Merchandising 44.13 7.9 44.65 8.1 44.55 7.3 43.47 10.9 42.59 8,5 46.78 6,3 
E Sales 49.31 7.8 46.30 6.7 49.75 7.8 47.20 6.3 47.66 6,6 46,41 5.2 ,45 
E Bvis. Mgmt. 45.68 8.5 43.73 7.8 46.21 8.0 42.33 6.6 44.24 9,3 44.56 6.7 
C Office Practices 48.47 7.6 49.88 9.7 49,23 7.4 51.53 10.3 46.45 7.9 48.19 5.9 
•* Elfecl sizes lor ability based upon C'oliori 2 and 3 ability group dilierences. 
" Effect sizes for gentler basetl upon eniire sample gender group differences. 
OS Ui 
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Mathematics, Science, Athletics, Military Activities, and Sales BIS in comparison to 
females. 
Study of Values (SQV) Patterns. Table 6 presents means and standard deviations 
for the SOV for the entire sample from Cohorts 1, 2 and 3 and the MH and VH groups. 
Effect sizes for ability are based upon differences between MH and VH groups and effect 
sizes for gender are based upon the larger sample of all participants. Appendix Table C 
presents data separately for Cohorts 1 through 3. T-tests computed on all value scales 
indicated significant differences between ability groups on three of the six scales. The VH 
group had higher mean scores on aesthetic (d=.96) while the MH group had higher mean 
scores on economic (d=.70) and political (d=.53) scales. However, the gender difference 
on the SOV scores are much more pronounced than differences found between ability 
groups. Significant gender differences were found on all six SOV scales when the entire 
sample from Cohorts 1 through 3 were examined. The average effea size for gender 
differences was .86 (sd= .20). 
The relationship between values and gender also can be examined through the 
rank-ordered themes. Across cohorts, regardless of ability group, the highest rank-ordered 
value for males was theoretical, with economic and political consistently in the second or 
third rank-order. The similarity in SOV themes between MH and VH males is even more 
striking when data from the three cohorts were merged. The MH and VH males rank-
ordered themes were exactly the same (TPESAR). For the females, the SOV themes were 
much less consistent across cohorts. Although social and aesthetic themes were present in 
the top three rank-ordered themes for most females groups across the cohorts, all four 
other values were also represented across the three cohorts. When the data from all three 
cohorts were merged, the top ranked value for MH females was social, followed by 
aesthetic. For VH females, aesthetic was the top ranked theme followed by social. 
In summary, although there are some significant differences in patterns of 
preferences in relationship to the ability group, the differences by gender was more 
pronounced than those exhibited by ability groups solely. Gifted males tended to have 
investigative interests coupled with theoretical values, regardless of ability. Gifted females 
Table 6. Study of Values mean and standard deviation scores; Entire sample and Cohorts 1, 2, and 3 MH and VH groups 
merged 
tiiiiire SMFY Sample C^ohori 1, 2. and 3 Cohort 1, 2, and 3 Eltect Siy.cs 
Math Higher Verbal Higher 
Male Female Male Female Male Female Ability •* Sex*" 
N= 393 226 216 49 32 51 
M SD M SD M SD M SD M SD M SD 
Theoretical 403 7A 40Xi7 7.6 49.14 6:9 4S:04 7.7 48.53 83 4037 O TlO 
Economic 42.79 6.9 36.04 6.8 43.56 6.9 37.96 5.2 40.44 7.8 35.22 8.0 .70 .98 
Social 38.53 6.3 44.89 7.1 38.25 6.6 43.51 6.4 39.28 5.7 42.53 7.6 .95 
Aesthetic 34.39 7.5 41.46 8.1 33.30 7.1 41.73 8.2 38.19 7.0 45.45 8.2 .96 .91 
Religious 31.91 10.4 37.96 10.3 31.07 10.0 36.08 9.3 31.72 12.0 37.63 12.7 .58 5 
Political 43.91 6.8 39.60 6.5 44.44 6.6 40.51 6.5 42.19 8.0 38.80 5.5 .53 .65 
•' Effect sizes for ability based upon Cohon 2 and 3 ability group differences. 
Effect sizes for gender based upon entire sample gender group differences. 
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also expressed investigative interests as well as artistic interest and aesthetic and social 
values. 
Educational and Vocational Outcomes 
Of particular interest in this study is the differences in educational and 
occupational outcomes for the MH and VH groups. Do individuals who exhibit specific 
profiles of mathematical and verbal abilities make differing educational and occupational 
choices? Are these choices consistent with their ability profile? Are choices consistent 
with the humanistic or scientific domain? 
Density of Course Taking. There were few significant differences between ability 
groups in the mean number of semesters and grade point averages of high school courses as 
presented in Appendix Table D and E. The lack of significant differences in regular high 
school course taking and grades is anticipated given the high overall general ability for 
which students were selected into SMPY. These students would be expeaed to be in a 
college-bound curriculum and scoring near the top of their class. When Advanced 
Placement (AP) course taking is considered, however, the expected pattern of density in 
the more advanced courses consistent with ability group is apparent. Table 7 presents the 
data of AP coursetaking for Cohorts 1 through 3. Statistical significance was computed 
using a chi square analysis by ability group. Effea sizes are based upon Cohen (1988) 
calculation of effect sizes for chi square analysis with small w=.10, medium w=.30 and 
large w=.50. A higher proportion of the MH group completed AP courses in Calculus 
(AB and BC), Chemistry, and Physics (B, C, and CM), while a higher proportion of the 
VH group completed AP courses in English. AP American History differences were not 
significant, although there was a trend for the VH groups completing the course in higher 
proportions. The data for AP course density for each cohort separately is presented in 
Appendix Table F. Gender differences in AP course taking is exhibited in the overall 
density of AP courses. Males completed an average of 1.64 AP courses and females 
completed an average of 1.03 AP courses. The highest density of AP course taking was 
among MH males with a mean of 1.72 courses and the lowest was among VH females with 
a mean of .92 AP courses. There also was a higher proportion of males in comparison to 
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Table 7. Percentage of students completing Advanced Placement (AP) courses by MH and 
VH ability group and gender: Cohorts 1 through 3 merged 
iE Verbal HigSEE" 
Male Female Malfi Female Effect 
Size 
N - 546 98 159 184 AbUity 
N % N % N % N % W-
Amencan History 127 23.3 15 15.3 43 27.0 00
 
1Q.7 
Biology 76 13.9 13 13.3 20 12.6 20 10.9 
Calculus AB + BC 291 53.0 39 39.8 62 39.0 40 21.7 .23 
Chemistry 145 26.6 13 13.3 26 16.4 13 7.1 .15 
English A 106 19.4 25 25.5 44 17.7 46 25.0 .07 
Physics B + C 199 36.4 14 14.3 16 10.0 14 7.6 .26 
+rM 
females completing courses in calculus, chemistry and physics, which is consistent with the 
research of Stanley, Benbow, Brody, Dauber, and Lupkowski (1992). 
Partiality toward Course Areas. Student's partiality for specific course areas was 
explored through two different avenues. The ranking of most liked to least liked course is 
presented in Appendix Table G. Within all three cohorts, the MH males and females 
ranked mathematics as the most liked course. The second ranked course for MH males 
was physical science or computers, while the MH females second favorite course included 
social science, humanities, foreign languages, and physical science. The VH groups 
showed less consistency. English and Foreign Language courses were ranked first and 
second for VH females with the exception of social science ranking second for Cohort 1 
females. For VH males, however, English ranked second for Cohorts 1 and 2 behind 
biology and physical science while physical science and mathematics took top rankings for 
Cohort 3. Overall, MH males and the VH females showed the most consistency in 
partiality toward mathematics and physical science courses for the MH males and English 
and Foreign Language courses for VH females. 
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When paired with the results from the interest and value patterns of gifted 
individuals, the MH males are consistent overall with gifted males investigative and 
theoretical preferences in the actual courses chosen as favorites. In the same manner, the 
VH females are consistent with the female preference structure of artistic interests and 
aesthetic and social values exhibited through their humanities based course favorites. MH 
females and VH males appear to have more divided course favorites, exhibiting some 
partiality for courses consistent with their ability profile, but also finding enjoyment in a 
wider variety of course areas more typical of their gender. Therefore, the VH males and 
the MH females are more balanced not only in the preferences expressed through interests 
and values, but also in actual partiality to courses. They appear to fall somewhere between 
the MH males mathematics/investigative/theoretical profiles and the VH females 
verbal/artistic/aesthetic profiles. 
An alternate way of exploring educational and occupational choices made by the 
SMPY participants is to look at educational and occupational choices through the lens of 
C.P. Snow's two intellectual cultures: the humanistic and the scientific cultures. The 
humanistic culture is characterized by strong verbal abilities and preference for social 
activities and the scientific culture by strong mathematical/spatial abilities and a 
theoretical orientation. Most high school and college courses, college majors, and 
occupational choices made by the gifted population can be roughly categorized as within 
either a humanistic or scientific domain. The areas of courses, academic majors and 
occupations that compromise each of the intellectual domains are presented in the 
Appendix Table I. Based upon the pattern of preferences exhibited, it appears that the 
MH males and VH females define the extremes of Snow's two intellectual cultures. The 
VH females abilities and preferences are consistent with the characteristics attributed to 
the humanistic culture and the MH males abilities and preferences are consistent with the 
characteristics attributed to the scientific culture. Table 8 presents the proportion of 
students whose favorite course was within one of Snow's two intellectual domains. The 
data for specific courses are presented in Appendix Table H. The percentage of MH males 
whose favorite class was in the Scientific domain was 84.1%, 73.6% , and 58.8% for 
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Cohorts 1 through 3, respectively. For VH females, the percentage who indicated a 
favorite course in the Humanities domain was 66.7%, 78.9%, and 71.4% respectively across 
cohorts. As anticipated by the previously expressed preferences, MH females and VH 
males were less distinct, anchored between the two poles of the humanistic and scientific 
domains marked by the VH females and MH males. 
Occupational Goal Area. Shortly after graduating from high school, participants 
were asked to indicate an occupational goal for adulthood. Table 9 presents the 
proportion of participants who indicated an occupational goal in either the humanistic or 
scientific area. The consistent finding across cohorts was that approximately two-thirds of 
the VH females were oriented toward goal occupations in the humanistic field while 
approximately two-thirds of MH males identified goal occupations in the scientific field. 
These differences in orientation toward a humanistic or scientific goal area were 
statistically significant with medium to large effect sizes with the exception of Cohort 3 
VH females. Effect sizes were calculated based upon Cohen's (1988) effect sizes for 
differences in proportions and are presented in Table 9. MH females and the VH males 
were not statistically different in their orientation toward the humanistic or scientific 
fields with the exception of the Cohort 3 MH females, who were statistically significantly 
oriented toward scientific occupational goals. 
Overall, the educational choices made while in high school positively reflect the 
hypothesized patterns of movement toward either a humanistic or scientific culture based 
upon ability patterns. The MH males and VH females define the two extremes of the 
cultures postulated by Snow (1967), as evidenced by the solid majority of these two groups 
being motivated to choose Advanced Placement courses, occupational goals, and 
expressing partiality toward courses consistently within one of the cultures. The MH 
males are orientated toward the scientific domains and the VH females are orientated 
toward the humanistic domains. The MH females and VH males fall between the two 
poles anchored by the MH males and VH females. However, there is a trend for MH 
females to be drawn toward the scientific domain and the VH males to be drawn toward 
the humanistic, but not at the intensity of the MH males and VH females. 
Table 8. Percentage of students expressing humanities or scientific course area as favorite: Cohorts 1 through 3 
COHORTl aTORTl COHORT.^ 
Math Higher Vgrbfll Niglivr M.uh Higher Verbal Higher Maih Higher Verb 
M F M F M F M F M F M F 
N = 152 38 44 54 151 22 43 43 141 21 27 35 
Humanities 15.0% 34.3 % 45.5% 66.7% 21.2% 45.3% 51.2% 78.9% 27.7% 33.3% 51.8% 71.4% 
Sciences 84.1% 47.8% 45.4% 26,1% 73.6% 50.0% 45.2% 14.0% 58.8% 33.3% 40.7% 11.4% 
Table 9. Percentage of students expressing humanities or scientific occupational goals while in high school: Cohorts 1 
through 3 
"HaEHg 








































































Undergraduate and Graduate Majors. The pattern of movement toward the 
humanistic or scientific culture based upon ability patterns is reinforced by collegiate 
educational choices. Table 10 presents the undergraduate majors for all three cohorts once 
again categorized as fitting either a humanistic or scientific culture. A majority of the N'lH 
males completed scientific majors (66.4%, 84.0%, 85.8%), and a majority of the VH 
females completed humanistic majors (66.0%, 67.6 %, 59.4%). The MH females completed 
scientific majors, but not in the same density as the MH males with the exception of the 
Cohort 3 MH females. Effect sizes are once again medium to large for the orientation in 
major choices for the MH males and VH females. This pattern of undergraduate majors is 
consistent with graduate majors for Cohorts 1 and 2, which is presented in Table 11. The 
VH females consistently chose graduate majors in the humanities area with a 
representation of 73.1% in Cohort 1 and 73.3% in Cohort 2. A majority of MH males 
chose scientific graduate study, 69.8 % and 56.4 % for Cohorts 1 and 2 respectively. These 
proportions were statistically significant with medium to large effect sizes with the 
exception of Cohort 2. The sample sizes were too small for the trends in the Cohort 2 
data to achieve significance. For MH females and VH males, there was a movement 
toward graduate work in the humanistic area, although not a statistically significant 
difference and less pronounced than the percentage of VH females who chose that area of 
study. 
Occupational Choices at age 23. The same pattern seen in graduate school areas of 
concentration was repeated in actual occupational choices at age 23 and is reported in 
Table 12. The low number of SMPY participants, with the exception of the MH males, 
who indicate an occupational choice at age 23 provide insufficient data to draw strong 
conclusions based upon the sign test regarding the actual occupational choices of this 
sample. It appears that MH males were motivated toward occupations within the 
scientific area and that VH females were motivated toward occupations within the 
humanistic area. These differences were only statistically significant for Cohort 2 MH 
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Table 10, Percentage of students completing college majors in the humanities or sciences: 















































































Table 11. Percentage of students with graduate school area of concentration in the 
humanities or sciences: Cohorts 1 and 2 
Math Higher Math Higher Verbal Hig"Eef Verbal HigTier 
Males Females Males Females 












































males, however, due to the low sample size and less strong intensity of orientation toward 
the scientific or humanistic domains of the other groups. Once again, the representation 
of MH females and VH males in humanistic and scientific occupations was less distina 
between the two cultures. 
Table 12. Percentage of students with occupations in the humanities or sciences at age 23: 
Cohorts 1 and 2 
ss. Matn Higher 
Esmai^ 
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This longitudinal study explored the possible relationship between the pattern of 
mathematical and verbal abilities at age 13 and educational/vocational factors in 
adolescence and adulthood. Individuals who were in the top 1% of general intellectual 
ability were categorized as either dominant in mathematical ability (MH) or dominant in 
verbal ability (VH) based upon the pattern of scores on the Scholastic Aptitude Test 
(SAT). A majority of the gifted individuals in this sample (almost 60%) exhibited 
differentiated profiles of abilities based upon differences in SAT-Math and SAT-Verbal 
scores at age 13. According to the hypothesis of multipotentiality, gifted individuals had 
high, undifferentiated profiles of abilities and interests that resulted in the probability of 
success in a number of academic and career directions (Frederickson, 1979; Kerr, 1981). 
When the cognitive abilities of these gifted individuals were measured appropriately with 
76 
an ouc-of-level test such as the SAT, however, a majority of individuals displayed divergent 
math and verbal abilities. 
It also has been argued that a general measure of intelligence is sufficient (Hawk, 
1986) for predicting occupational success and attainment. When the extremes of ability are 
approached, however, a larger percentage of individuals display differentiated profiles of 
ability. In this study of individuals who were in the top 1% of ability, almost 60% 
exhibited differentiated math and verbal abilities, as noted above. Sandqvist (1995) 
investigated 5000 Swedish students at age 13 and found differentiated mathematical and 
verbal abilities in only 15% of her sample. Among the 15% who exhibited differentiated 
profiles, a much higher percentage of boys demonstrated a mathematical dominance and 
girls exhibited a verbal dominance (Sandqvist, 1995), similar to the findings in this sample 
of gifted students. Therefore, in comparison to individuals with average intellectual 
ability, a larger percentage of gifted individuals may demonstrate significant differences in 
mathematical and verbal abilities when accurately measured. Hence, with gifted 
individuals, accurate assessment of abilities may be especially useful in providing a richer 
source of information than simply level of general ability. 
Preferences, in the form of interests and values, also are a source of information for 
academic and vocational choices. Achter et. al. (1996; 1997) demonstrated significant 
individual differences between abilities, interests, and values of a large sample of 
intellectually gifted individuals, debunking the myth of multipotentiality. This study took 
this information one step further. Given that there are individual differences in abilities, 
interests and values, is there a profile of interests and values that is consistent with a higher 
mathematical ability or higher verbal ability.^ 
Overall, among these gifted individuals, the gender differences of preferences were 
more pronounced than differences in interest and value patterns according to mathematical 
or verbal ability. The gifted males in this study had investigative interests coupled with 
theoretical and political values. Researchers have found mathematically gifted males to 
have investigative interests and theoretical values (Lubinski, et. al., 1993; Fox & Denham, 
1974) but a similar pattern of dominating investigative interests and theoretical values has 
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not been reported among verbally gifted males. In this study, however, the similarity of 
interest and value patterns for mathematically and verbally gifted males was strongly 
evidenced through the examination of rank ordered themes. Interest patterns for MH 
males (ICRESA) and VH males (IRCEAS) were very similar and the SOV rank ordered 
themes for both MH males and VH males were exactly the same - TPESAR. 
Although the results for the MH and VH female groups were not as dramatic, 
there was a similarity in SOV rank ordered themes for the females, with social and 
aesthetic values in either the primary or secondary rank order for both MH and VH 
females. Interests for the female groups were not as consistent. The MH females had 
primarily investigative interests, while the VH females had primarily artistic interests. 
The statistically significant mean scores differences in artistic interests between MH and 
VH ability groups across genders was due primarily to the strong artistic interests of the 
VH females. In fact, artistic interest was ranked either fifth or sixth among the six 
interests for the VH males and both MH groups. Females with verbal abilities have been 
consistently identified as having artistic interests (Randahl, 1991; Turner & Hibbs, 1979; 
Yonge & Regan, 1975). For these verbally talented females, this artistic interest also was 
paired with aesthetic and social values. Based on these results, the VH females have a high 
appreciation for sensory experiences offered by visual arts, writing, and the environment 
as well as an empathy toward people. Aesthetic and social values also were dominant for 
the MH females in this study, consistent with previous research (Lubinski, et. al., 1993), 
but these values are not paired with the same emphasis on artistic interests as seen in the 
VH females. 
The one consistent difference in interests between ability groups was in the 
conventional theme. MH individuals, regardless of gender, had higher conventional 
interest scores. This result is consistent with Heiss (1995) who found, with a different 
sample, that primarily mathematically gifted individuals had higher conventional scores 
than those who were primarily verbally gifted. 
The Theory of Work Adjustment (TWA) provides a framework for understanding 
the contributions of the above-described ability and preference profiles to educational and 
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vocational choices made by gifted individuals. According to TWA, individuals fit 
educational and vocational environments based upon congruence between abilities and 
preferences of the individual and the requirements and reinforcers found in the 
environment. Previously, there has been much concern as to why females who were 
mathematically talented were not choosing careers in mathematical/scientific fields. More 
recently, however, Lubinski, Benbow and Sanders (1993) demonstrated that gender 
differences in career choices in the math/sciences can be seen as a result of optimizing the 
congruence of abilities and preferences within career choices. Males who are 
mathematically talented also exhibit theoretical values and investigative and realistic 
interests. Theoretical/investigative preference patterns, coupled with the high 
mathematical ability, have been demonstrated to characterize physical scientists 
(MacKinnon, 1962). The mathematical males, therefore, have internally congruent 
ability/preference profiles for educational and vocational careers in 
scientific/mathematical fields. Mathematically talented females, on the other hand, 
demonstrate more diverse interests and values evenly divided between investigative, social, 
and artistic. The mathematically talented female, with more balanced preference patterns, 
is less likely to pursue a scientific career than a mathematically talented male (Lubinski, et. 
al., 1993). 
Within this study, the results were once again consistent with this view. The 
mathematically talented males compared to such females demonstrated interests and values 
more congruent with the scientific area, namely theoretical values and investigative and 
realistic interests. Not surprisingly, over rwo-thirds of the MH males chose undergraduate 
and graduate majors and entry level jobs in the scientific/mathematical area. The MH 
males appeared to typify the ability and personality characteristics described in C.P. 
Snow's scientific culture, with dominant mathematical abilities and theoretical interests. 
Not surprisingly, therefore, the MH males are clustered near the scientific domains in 
their educational/vocational choices. The MH females, however, appear more complex in 
their ability and preference profiles. Their stronger mathematical ability was paired with 
social and aesthetic values and investigative (dominant for all groups in this study) 
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interests. The mathematically talented females exhibited a much broader 
ability/preference profile. They had to weigh stronger mathematical skills against a pull 
toward activities that satisfy aesthetic and social values. As a result of needing to balance 
these competing abilities and preferences, primarily mathematically talented females were 
more evenly divided between the humanistic and scientific domains in choices of 
undergraduate and graduate majors as well as entry-level jobs. The one exception to this 
was the Cohort 3 mathematical females. They were consistently highly oriented toward 
the scientific domain through high school, college and graduate school. The 
mathematically talented participants in Cohort 3 were chosen based upon scoring equal to 
or greater than 700 on the SAT-Math at age 13 and had been given special encouragment to 
pursue the scientific fields. It is possible that the exceptionally high level of mathematical 
ability outweighed the aesthetic and social values prevalent in their preference profile. 
Verbally talented students exhibited similar results, only in the reverse. Applying 
TWA, strong verbal abilities as well as aesthetic/social values and artistic/social interests 
would be most congruent with an orientation toward humanistic educational and 
vocational environments. The VH females in this study demonstrate a congruence 
between verbal abilities and artistic interests as well as aesthetic and social values. These 
verbally talented females, therefore, were more likely to choose humanistic careers and 
provided an anchor for this gifted sample in C. P. Snow's (1967) humanistic domain. 
Over two-thirds of the verbally talented females chose occupational goals, undergraduate 
and graduate majors and entry level jobs in the humanities fields. Moreover, the 
complexity of the ability and preference profile seen in mathematically talented females 
also is exhibited in verbally talented males. The VH males demonstrate 
mathematical/scientific preference patterns, with investigative/realistic interests and 
theoretical values paired with a verbal ability that dominated their mathematical ability. 
As a consequence, VH males are fairly evenly divided between the humanistic and 
scientific undergraduate and graduate majors and entry level jobs, once again exhibiting the 
balance between the two poles of C. P. Snow's humanistic and scientific domains. 
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The movement by MH males toward scientific domains and the VH females 
toward humanistic domains began before choices of college majors were made. A high 
proportion of MH males exhibited choices toward the scientific culture in high school, 
choosing AP course work and setting individual occupational goals in the scientific 
domain. In the same manner, a high proportion of VH females exhibited choices toward a 
humanistic culture in high school, choosing AP course work and setting individual 
occupational goals in the humanistic domain. 
The implications for counselors and researchers working within the area of 
educational/vocational development of gifted individuals are numerous. First, gifted 
students should have an opportunity to complete cognitive testing that provides a true 
representation of the full profile of cognitive abilities, not just level of ability. The SAT 
and ACT Assessment have been available for junior high school age students for the past 
25 years and provide an easily accessible and interpretable instrument to identify 
mathematical and verbal abilities. They do not, however, provide a measure of spatial 
ability. Second, interpretation and understanding of personal preferences, in the form of 
interests and values, begiiuiing at age 13, can provide further information for 
educational/vocational guidance of the gifted individual. Third, exploring with the gifted 
individual the congruence of abilities and preferences as they predispose individuals to 
scientific and humanistic domains may help refine a focus on specific areas or allow for 
exploration of careers that would constitute a better match. Fourth, as it appears that 
individuals make decisions reflecting their attraction to humanistic or scientific domains 
during high school, guidance as to possible academic and vocational tracks congruent with 
personal abilities and preferences should begin before then. 
Research implications from this study include compensating in future research 
projects for the limitations of this study. The most important limitation is the lack of a 
spatial/mechanical ability measure. Humphreys, Lubinski, and Yao (1993) revealed the 
importance of spatial ability in determining selection of engineering, physical sciences, and 
some creative art vocations. This study would have been enhanced by having information 
on spatial abilities. Unfortunately, appropriate spatial measures were not completed by 
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the first three cohorts of the SMPY study. Cohort 4 of the SMPY study, however, 
completed two standardized measures of spatial/mechanical abihty at age 13. As Cohort 4 
reaches job maturity, future examination of academic and career choices of the SMPY 
participants can include spatial/mechanical ability. A second limitation was that long 
term tenure in vocational tracks could not be determined by this study due to the 
unavailability of data from ages 33 and beyond on the SMPY participants. Future research 
using the SMPY participants may track the tenure of these participants in the humanistic 
and scientific cultures and determine if there is a drift from one culture to the other based 
upon ability/preference match with the seleaed environments. Third is the use of more 
sensitive statistical analysis that can accurately assess the impact of gender, patterns of 
abilities, and patterns of preferences as well as interactional effects may have enhanced this 
study. This was precluded by the small size of some of the groups. Fourth, the primary 
focus upon the pattern of mathematical and verbal ability precluded the comparison of the 
influence of level of ability or pattern of ability as the dominant factor in 
educational/vocational choices. Future research may want to provide an overall 
comparison of both level and patterns of ability, which also may control for the possibility 
of overlap of pattern and level which could have arisen in this data. For example, it is 
possible within this data, that one individual was identified as primarily verbal based upon 
an adjusted SAT-Verbal score of 700 and SAT-Math of 600 and another individual was 
identified as primarily mathematical with a SAT-Math score of 580 and an adjusted SAT-
Verbal of 500. The primarily verbal individual, therefore, had an overall higher level of 
mathematical ability than the primarily mathematical individual. 
In conclusion, the profile of mathematical and verbal abilities, in conjunction with 
the preference profile displayed most consistently within the gender groups of this gifted 
population, appears to strongly relate to educational/vocational choices. Primarily 
mathematically gifted males are strongly drawn toward C. P. Snow's scientific culture, 
beginning in high school and continuing with the same intensity through graduate school 
and early career orientation. The motivation toward the scientific domain is a result of the 
dominant mathematical ability paired congruently with a preference profile of theoretical 
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values and realistic/investigative interests. C. P. Snow's (1967) humanistic culture was 
most strongly represented through primarily verbally gifted females. The VH females 
were clearly motivated toward the humanistic domain and displayed the stronger verbal 
abilities and artistic/social preferences characterized by Snow for this population. 
Between the two anchors of the MH males and VH females on this continuum between 
the humanistic and the scientific cultures, MH females are drawn slightly more toward a 
scientific domain and VH males are drawn slightly more toward a humanistic domain. 
Based upon participation in the SMPY Talent Search, the students in this study 
were provided, at minimum, information regarding their mathematical and verbal abilities 
and, at maximum, one-on-one coaching regarding optimum talent development through 
educational/vocational decision making. All gifted individuals may profit, however, by 
understanding the strength of their inclination toward a humanistic or scientific domain 
based upon their profile of abilities and preferences. 
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GENERAL CONCLUSIONS 
The two papers presented herein focused on guidance and research surrounding 
educational and vocational development of gifted adolescents into adulthood. The first 
paper presented educational interventions to optimize the talent development process for 
gifted learners. Appropriate identification of intellectual abilities and utilization of 
accelerative and ability grouping interventions based upon intellectual ability can greatly 
enhance the academic experience of a gifted child. The paper presented the steps to 
formulating an individualized educational plan that seeks to provide the best match of 
intellectual ability and preferences with the educational opportunities available through 
the school curriculum and resources in the community. The paper also highlights the 
developing role of the school psychologist as advisor and consultant for serving the needs 
of the gifted learner. 
The second paper was a research study which examined the educational and 
vocational choices, as well as preference profiles, of individuals with dominant 
mathematical abilities or dominant verbal abilities at age 13. This study provided 
substantial evidence of the pattern of educational and vocational choices that result from 
the pattern of abilities and preferences. Patterns of educational and vocational choices 
were examined from the context of C. P. Snow's scientific and humanistic cultures. The 
primarily mathematically gifted male, who had theoretical and investigative preferences, 
provide an anchor of individuals who are motivated toward the scientific domain. This 
scientific orientation is consistent with the mathematical abilities and theoretical 
orientation characterized by C. P. Snow's (1967) scientific culture. On the other end of 
the continuum, the humanistic culture is dominated by individuals with verbal abilities 
and a preference for social interests. The primarily verbally talented females in this study 
provide a consistent orientation toward the humanistic domain, which is congruent with 
the pattern of high verbal abilities and aesthetic and social values demonstrated by the VH 
females. MH females and VH males were not as strongly anchored in either a humanistic 
or scientific culture as the MH males and VH females, but appeared to slightly prefer the 
culture that was most consistent with their ability patterns. 
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The implications from this study include the importance of accurately assessing 
domain specific intellectual abilities as well as preferences to assist gifted individuals in 
understanding their orientation toward humanistic or scientific educational and vocational 
choices. As movement toward either culture begins during high school, guidance may best 
be begun prior to this time. Future research should incorporate the influence of spatial 
ability and its effects on educational and vocational choices. In addition, the long term 
tenure of the humanistic and scientific choices based upon ability patterns may be of 
interest to future researchers. The continuing gravitation toward a humanistic or scientific 
domain based upon ability and preferences would further corroborate the research 
findings presented here. 
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APPENDIX 
Table A. SCII means; Cohorts 2 and 3 separately 
N =  
COHORT 1 
Miuh Higher 
M F M F 










Verbal Higher Effect Size 
F M F Ability 
7 10 10 
48.78 47.13 50.63 43.76 
54.75 55.75 55.63 53.12 
41.32 46.50 43.63 55.71 
42.07 47.75 41.58 43.88 
47.19 45.38 46.31 45.29 
53.43 49.38 48.84 45.76 
47.05 34.86 47.40 50.80 
55.53 51.14 58.10 59.40 
.80 41.66 43.00 48.90 57.00 
41.95 45.00 42.80 47.80 
47.76 46.29 45.70 47.20 




Table B. SCII Basic Interest Scales means: Cohorts 2 and 3 separately 
"m 8GBHI ZT 
o 
I 
Verbal F riplu*r Effect Maih Higher Verbal Higher Effect 
Size Size 
M F M F Ahiliiy M F M F Ability 
N= 68 8 19 17 76 7 10 10 
R Agriculture 45.31 50.88 48.74 45.88 42.39 41.29 43.90 50.80 .66 
R Nature 40.44 51.63 47.05 51.47 40.76 46.57 47.20 57.90 1.12 
R Adventure 51.38 50.00 54.95 50.76 51.18 42.57 53.10 53.30 .30 
R Military Activities- 49.16 43.75 52.68 49.24 .29 50.18 44.29 47.90 51.70 
R Mechanical Activities 54.24 50.25 53.79 45.24 52.20 37.86 53.40 51.20 .40 
1 Science 58.72 58.00 59.32 55.35 58.87 51.57 62.20 60.70 .52 
I Mathematics 62.35 58.25 57.95 52.53 1.03 62.50 58.43 59.20 57.20 
I Medical Science 49.22 50.38 50.42 52.76 49.47 50.29 55.80 55.50 
I Medical Service 48.49 54.13 49.42 53.88 48.21 53.43 52.90 53.90 
A Music/Dramatics 40.84 47.25 42.95 55.94 .76 41.55 44.86 47.30 55.70 1.04 
A An 40.06 45.88 41.32 57.18 .83 40.34 45.57 44.80 55.50 1.03 
A Writing 43.28 46.25 48.42 57.41 1.02 45.64 46.57 54.30 58.90 1.19 
S Teaching 43.47 51.75 43.74 45.12 45.41 46.43 46.90 52.10 
S Social Service 40.97 46.75 40.42 46.06 39.45 43.00 40.40 47.80 
S Athletics 51.85 49.50 47.79 42.41 .64 48.82 36.00 45.40 42.20 
S Domestic Arts 39.90 53.50 39.79 55.82 41.37 45.86 42.40 52.10 
S Religious Activities 44.47 43.88 45.42 46.12 44.37 41.14 45.80 43.40 
E Public Speaking 48.35 45.50 49.32 48.41 49.03 44.43 51.80 49.60 
E Law/Politics 46.75 43.25 46.84 46.41 49.05 44.57 51.40 48.20 
E Merchandising 43.85 42.75 43.37 46.47 4.5.17 44.29 41.10 47.30 
E Sales 49.82 46.88 48.05 46.29 49.68 47.57 46.90 46.60 
E Business Management 45.35 41..50 45.58 42.71 46.97 43..29 41.70 47.70 
C Office Practices 49.22 51.63 45.95 47.76 49.24 51.43 47.40 48.90 
Table C. Study of Values means: Cohorts 1 through 3 
»«9GQai t: 
M F M F 
N = 82 30 7 20 
Theoretical 48.09 38.87 45.85 39.60 
Economic 42.10 37.57 42.57 33.70 
Social 38.99 43.43 42.71 44.15 
Aesthetic 31.71 41.83 35.29 42.35 
Religious 33.35 38.79 31.28 41.15 
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Table D: Mean number of semesters in high school: Cohorts 1 through 3 
lAISOHa rj C:OHORT2 C:OHC)R I 3 
MiUh Highff Vvrb.^l Higher Bffai Math Higher Verbal Higher Effect Math Higher Verbal Higher Effect 
Sizes Sizes Sizes 
M F M F M F M F Ability M F M F Ability 
N = 167 41 44 60 158 26 46 46 126 20 25 35 
Business 39 35 :24 30 J5 77 ^3 71 
Computers 1.26 1.08 .72 .76 2.37 1.86 2.67 1.18 
English 9.40 9.96 9.39 9.59 .66 5.14 6.95 4.88 4.31 
For. 7.54 8.31 8.65 8.46 .36 7.28 7.70 6.54 7.94 
Math 9.61 8.73 7.34 8.10 .65 9.09 9.92 9.24 8.61 6.20 5.00 6.31 4.56 
Natural 3.23 3.73 2.96 3.67 3.05 3.53 3.40 3.60 
Physical 6.47 5.27 6.15 4.50 5.66 6.45 5.52 4.91 
Social Science 7.83 7.81 8.11 7.74 .44 6.37 7.05 4.72 5.83 .36 
Table E. Grade point average of college and high school courses; Cohorts 1 through 3 
SO 
00 
Verbi<l 1 lifelicr Mm, 
Sizes 
COHORT 2: College 
F.ffect 
Sizes 
COHORT 3: High School 
Verbal Higher £{{££1 
Sizes 
M F M p Ability M F M F Ability M F M F Ability 
N = 167 41 44 60 64 11 24 21 125 16 24 30 
Business 3.92 4.00 3.40 3.50 
Computer 3.49 3.69 3.55 3.69 3.60 2.88 3.50 2.93 .70 3.96 4.00 3.68 3.76 .75 
English 3.63 3.88 3.82 3.92 .57 
For. 3.83 3.76 3.71 3.84 
Mathematics 3.39 3.62 3.52 3.44 3.56 3.34 3.47 3.06 .47 3.93 3.90 3.66 3.54 .83 
Natural 3.19 3.51 3.53 3.38 3.30 3.04 3.67 3.10 3.81 3.89 3.84 3.71 
Physical. 3.28 3.72 3.42 3.38 3.42 3.01 3.46 2.76 .68 3.90 3.94 3.82 3.60 .50 
Social Science 3.75 3.82 3.78 3.89 
Table F. Percentage of students completing Advanced Placement (AP) courses by ability group and gender: Cohorts 1 
through 3 
COI-KmUl COHORT 2 COHORT 3 
Verbal Higher Maih Higher Verbal 1 Math Higher Verbal Higher 
M F M F M F M F M F M F 
N = 167 41 44 60 167 29 52 51 211 28 46 57 
Percent Pcrcciu I'crceni I'crccm Percem Percent Percent Perccnt Percent Percent Percent Percent 
American Histoiy 11.4 2.4 20.5 0 24.6 10.3 34.6 21.6 29.9 35.7 30.4 33.3 
Biology 6.0 0 13.6 0 12.2 10.3 5.8 13.7 19.4 32.1 21.7 19.3 
Calculus AB 6.0 0 13.6 0 21.6 37.9 23.1 5.9 22.3 21.4 17.4 15.8 
Calculus BC 12.6 2.4 6.89 8.3 44.3 17.2 30.8 11.8 42.7 50.0 23.9 19.3 
Chemistry 10.8 0 2.3 30.5 6.9 17.3 2.0 33.6 32.1 19.6 17.5 
English A 13.2 22.0 27.3 26.7 19.2 20.7 30.8 29.4 20.9 28.6 23.9 19.3 
European History 3.6 2.4 9.1 3.3 12.0 3.4 21.2 7.8 9.5 7.1 8.7 15.8 
Foreign Languages 1.2 2.4 11.4 6.6 10.1 10.3 19.2 15.6 20.4 21.4 15.2 24.6 
Physics B + CE + CM 13.1 2.4 2.3 0 35.9 6.8 15.4 7.8 49.3 28.6 10.8 10.5 





Verbal Higher Effect 
Siy.es 
p M F Ability 















Verbal Hieher Effect 
Sizes 
F M F 
27 40 48 
Art 167 2 A 2  2:47 J:54 OO 173 04 
Biology 2.06 1.94 1.67 2.15 
Chemistry 2.06 2.50 2.13 2.33 
Computers 1.77 2.44 2.17 2..50 1.43 1.89 1.83 2.42 .67 
English 2.30 1.94 1.71 1.53 .79 2.61 2.15 1.89 1.37 .88 2.61 2.19 1.90 1.69 .74 
Foreign 2.69 2.29 2.33 2.00 2.59 2.00 2.17 1.47 .62 2.20 1.78 1.90 1.73 .36 
Language 
Humanities 2.55 2.00 2.00 1.61 .66 2.66 2.41 2.05 2.02 .57 
Mathematics 1.45 1.45 2.22 2.21 1.13 1.51 1.92 2.31 2.61 .86 1.16 1.33 1.73 2.27 1.02 
Music 2.36 2.15 2.24 1.93 2.35 1.85 2.40 1.83 
Natural Science 2.29 2.19 2.13 2.20 2.06 1.96 1.93 1.92 
Physical 2.32 2.58 2.15 3.07 2.85 3.07 3.23 3.25 .28 
Education 
Physical Science 2.06 2.75 1.92 2.75 1.57 2.36 1.87 2.56 .54 1.48 1.52 1.38 2.10 .31 
Social Science 2.12 1.82 1.82 1.90 2.39 2.04 2.00 2.00 2.64 2.15 2.32 2.25 .28 
•*(1 = most preferred) 





•. C:01-K)RT j COHORT 
Vgrbrtl Higher Math Higher Verbal Higher Matli Higher Verbal Higher 
F M F M F M F M F M F  
38 44 54 151 22 43 43 141 21 46 35 
Art 2.6 9.1 2.3 7.0 2.1 0 0 2.9 
Biology 6.6 18.4 25.0 13.0 
Chemistry 10.5 2.6 4.5 1.9 
Com. Science 15.9 9.1 7.0 2.3 12.8 0 0 0 
English 5.9 13.2 25.0 .50.0 4.6 9.1 18.6 39.5 6.4 14.3 18.5 42.9 
Foreign Langvjage 1.3 5.3 2.3 7.4 .7 4.5 7.0 16.3 4.3 0 3.7 14.3 
Humanities 2.0 4.5 7.0 7.0 5.7 4.8 7.4 11.4 
Mathematics 55.2 34.2 6.8 9.3 33.8 36.4 11.6 4.7 24.8 4.8 3.7 2.9 
Music 7.3 13.6 4.7 4.7 2.8 4.8 7.4 0 
Natural Science 7.3 4.5 9.3 7.0 4.3 14.3 18.5 2.9 
Physical Science 11.8 2.6 9.1 1.9 16.6 0 16.3 0 17.0 147.3 18.5 5.7 
Social Studies 7.8 15.8 18.2 9.3 4.0 4.5 11.6 4.7 6.4 9.5 14.8 11.4 
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Table I. Humanities and Scientific Majors and Occupations 
Humanities Major and Occupation Areas Scientific Major and Occupation Areas 
Art Agriculture 
Business and Commerce Architecture and Environmental Design 
Communications Biological Sciences 
Education Computer Science and Systems Analysis 
English and Literature Engineering 
Ethnic Studies Forestry and Conservation 
Foreign Languages Geography 
History and Cultures Health and Medical Professions 
Law and Political Science Mathematics 
Library Science Military Science 
Music Physical Science 
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